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(54) OPTICAL INFORMATION RECORDING MEDIUM AND OPTICAL RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medium and a 
method that allows high speed overwriting, that has 
small mark edge jitters, that enables high density mark 
length modulation recording, and that excels greatly in 
the secular stability of a formed mark. 
SOLUTION: The optical information recording medium is 
such that it is at least provided with a phase change 
type recording layer on a substrate, that the crystal part 
of this recording layer is made an unrecorded/erased 
state while the amorphous part a recorded state, and 
that information is recorded by a plurality of recording 
mark lengths having the shortest mark length of 0.5 jxm 
or less. In this case, the optical information recording 
medium and the optical recording method suitable for it 
are such that erasure is performed through 
recrystallization which essentially proceeds by crystal 
growth from the boundary between the amorphous part 
or a fused part and the peripheral crystalline part. 
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b ©SSi* £ |c i o t HS#J iciiff 1" 5 Sftfift I- J: *) 
ftt>H2>zb Zft® b -ti *¥W1t faE&fflfflfto 
111*52] ±effi*{kS!EftBtt. Ge, Sb, T 

1t$E&fflj£fr 0 

[t**53j ±B«£<kaefiUBwu m, (st>. t 

e,-, ) ,-, (0. 65x^0. 9, 0<y^0. 2, 
MfiG a, Z n , Ge, Sn, In, Si, Cu, A 
u , Ag, A], Pd, Pt, Pb, Cr, Co. O, 
S, Se, Ta, Nb, V <D 0 h<D'pt£ < t t 1 S) & 
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fiUKflt U ftfi-^-^SO. 5 «i mJWT<0*»0>S2ft 

ffi£fcge»Sl±l»¥a s 5 n m&L± 2 5 n mtlTT*. G 
e S b TeZ5ctlil^^T, 
10 (Sbo.7 Teo.3 ) tG e Sr/g^jlSJA, 

(G eooj Sbo.es Teo.» ) b (S boss Geo.os ) 

(Sbo. 9 Geo., ) i (Ten Geoi ) 
iC, Xi; (Sb... Ten ) iGe^llDC 

H ©lftfigSr^r-fSGeSbTe^Sri^i:-f6* 

&2Vm®l*mm&5 nm£JLk3 OnmSXTX'hZ^b 

20 [M*JI8] EfiUll*, Ge SbTeHTcttliEIKHo 

(Sbo.7 Te..3 ) tG e Sri^KiglA, 

(Geo. oj Sboos Teia ) t (Sbo.o Geoi ) 

(Sbo.» Ge.., ) t (Teo.» Geo.. ) &ffiJ£\M. 
iC, M (Sb... Teo.2 ) iGe^IlDW 
4*©B»-CBB4ii!fc#« (fcfc'U £JMSLt«:£*fc 
H ©fi^^ttSG e S b T e^?r±Mit5» 

30 [M#Jf9] E»1I4, Ge, (Sb, T e -, ) 

>-. k-rznm (o. o4g x <o. 1 

0. 0. 72^y<0. 8) frbttZffi 7 |CE«c© 

[fS^JllO] lEftStt, Ge, (Sb, Te,-, ) 
,-. *A«r±lS»fci-5»g! (0. 04 5^x^0. 0 
7 5, 0. 7 4^y<0. 8) j»»f>fc5ffl»jftE7,Cffi«i 

[W*^l 1] ±feEftB#. ^b<c s o, N. Rut 
Sfrt>mt£tl?>'>tl:< bh loK>5£^Sr^L, 
40 r*T,e>7c*©tt^SiS0. 1 JBC-T-%£Lh 5 AC7-%£IT 
T-fc5l«*«77!;Ml 0 OV »f n*»|Ji|E*©3t^Wtt 4R 

im*mi2) l|EEI|)i>, $bl^ V, Nb> T 
a . Cr, Co, P t , &tfZ r ^billift5'>^ < i: 
t lod7c*?r^"L. 

rttb3£*ro^*a^8^%tlTT*fc9 . d-om 
^ItGe i<0|fr£:fr*:i J 1 5B^%6HT-efc5»* 

50 [ft*Jll 3] ±EE^/1^ 5 . ^btC Al, In, 
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RTIG a T^bilff ft b <b 1 oO^cSSr"^ U 
bTC^i G e t«^tii ; 1 5M^%WTT*fo5If* 

fro 

[IS*S 1 4 ] KiUI<4, gg&£* I0nm»±2 0n 
mWTT**>5!&#Jg7 7!/Sl 3 cDV^Tft^(c|E«cWJt^ 

imxm is] ^2 t&n m 14, mmfr 1 o n 2 

[»#« l 6 ] LTfe&S£ft£Att UWffi 

ttBW^5 Onm«±-C*>Stt*«775Sl 5 0V^-fft 

Ifit#lfl7] KttSl4, If*U0nm£t±3 0 0 
n m^TT% *»»tn:^*5 2 0 n Q • m£U: 1 5 0 n Q 

[fi*^18] KttJff4, S^T^l 5 0 nmtjL±3 0 20 
OnrntXTT-. Ta, Ti, Co, Cr, Si, Sc, 
Hf, Pd, Pt.Mg, Zr, MoSyMnO^© 
>>t£ < 1 1 -tt £ 0 . 2 £A± 2 JH*% fiJITStf A 

[f!*Sl 9] KMJH4, WM.fr 4 0 nmtlil 5 0 
nm.WTT\ Ti, V, Ta, Nb, W, Co, Cr, 
Si, Ge, Sn, Sc, Hf, P d , Rh, Au, P 
t, Mg, Zr, Mo&tfMnW? *>©d>&< b\> — ffl 
£0. 2 KT-%«± 5 JS*%£TF£trAg 30 
1 7 |t|E«t©3t^«J««IE»ffll«ff. 

[»#®2 0] Ktt/114, «ft<z>&JIRa>&tt&#Jl 

swiTfc 19 , m^mRMm±(^<omm<o 5 0 

ftsfjM&Jft*2 0 n Q • mWl 5 0 n Q • mKK'fc^ 
fif*if 1 7M1 9WV^-fix*»lilEtt03fe¥WttfaEft 

m^±l OOnmEtWii^lt^Ml 7 7i£ 

2 o rov^-f n*»»caB«©3t#ww $Maeffl«c«c. 

[1M2 2] $2««Bi:RjWJl©ISlfc 4 gUp: 1 n 40 
m«il 0 0 nm^T<0#BJi£fS:rtTfttK 
S#ffig^ s Ta. Ti, Co, Cr. Si, Sc, H 

f, Pd, Pt, Mg, Zr, MoMMn©^©'> 

^<ttii^o. 2 2 jsT-%eiT^w-r 5 

A 1 ^&frht£<0, 

WMMfr. Ti, V, Ta, Nb,W, Co, Cr, S 
i, Ge, Sn, Sc, Hf, Pd, Rh, Au, P 
t, Mg, Zr, MoSt) ! MnOHO'>!i<H-i 

A&frht£Z>%mm\ 7 fc«*W*¥ttffi#f28ffl«£ 50 
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tf/jL is a g <o mtm fr btezmfrft&L. 

%m.\YMm<OWh-fr\ nmRJbl 0 n m^TT-feSft* 

922 t«ano**ttflif SBftffl&ft:. 

0. 8 Mm£lTT*>58&#>S7 75M2 3 ©V^f iXJWCfE 
lW#Jg 2 5 ] mto <o&* YvvVb LTflm£SE» 

-f^tt, SlflSSAU/ (2 On) -A/ (lOn) © 
ttllK:*>S»#l2 4 lcK*©3t¥«l*«iEfikffi«t». 
[fifjRJg 2 6 ] Rftjjs 630~670n m©ft£r, H 
q|£NA7>>0. 6~0. 6 5tf>2t#!ll^X$rjiIU 

±flE*tt»fcr 5^**0. 6-0. 8 M m, fltgg$iS2 5 
~4 0 nm, ^ifg^o. 2 5~0. 5 n mXfo *) . fr^> 
t£ftf4, 7 # -^©SUSjJ'Dy^«»T©3 0~4 0ffiF© 
H^fOKfT^* U fJd&ffGDfiiH (peak-to-p 
eakfit) AM 0~8 0 nmT*fo6IS*52 5lC|S®0 

[11*92 7] »rtt*M©iM*?:h7 3'^i:LTffi 

«SI£jJU/ (7n) -A./ (5n) , XI4 
A./ (3. 5n) -A./ (2. 5n) T*fc«5, 
m%GVJbMffl«i&LWfrb t.l'0. 2 P mBJ;0. 4/* 
mEtTT'foO, rt»0, GW/LWJt*5 0. 8£JLbl. 2 
«T-Cfc5W*3l 2 4 fcE*©ft¥Wtt«8EfiUB«*. 
[fS*«2 8] 4, 7 m^-fixfr^mmff) 

K^mmmmm m#x $>o x , 

IE»-r - * Pfli- 14, Srfemfc L 5 5 iB*'< 7 - P 

e©fcft#&fi8JtU 

-o©E»^-^©«f|BIWftfi$*nTi:L*:tt (T 
\m.mvvVWM, n(4 2^±©Sic) , 
ES?-^oWfi £ n T 2r, 
[S3] D, T, a. T, 0, T, a 2 T, /J, T, • 

a, T, fi T, • • •, a. T, 0. T, f] 2 T 

(fcfc'U mi4/</^^fiIST-m=n-k, k(40^k 
^2/i5Si:i:i-2.„ 4fc, £i (a s ) +7,, 

+ rj2 =niL, jji I4jji ^0^5^!:, j)2 I4/J2 
SO^SHfC, 0^^, +7)2 S2. 0t-T5„ a 
i (lgiSm) I4 ai >0ft5ll»tU, J3 i (1^ 

i =sm) 140. >0)j:5Ma, 2a, <0. 5nt 
•f5„ a, =0. 1~1. 5, 0. =0. 3-1. 0, 
&. =0—1. 5 b U oi=0. 1—0. 8 (2Si 
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Sm) k-fZ> D ft*5, 3S i Smft5 i lifcl^Tai + 
0i- -0. 5-1. 5©<6BB^fc5. iCife 

ai T (lSiSm) ©l*IBrtKl3^-CttB»l*:»iB 
SitSKfcSPwg: P e?i5IB^y-Pwc7)fe®7t?: 
Ml, 0i T (lSiSm) O^Wrtfc*5V^Ttt, 0 
<Pb^0. 2Pe (fcfc'U 0- TfclSI^Ttt, 0< 
Pb^Pei4H6) ft5^T*^!7-Pb?>lE& 

[IS** 2 9 ] IS** 2 8 iCKftcoX^nttWCflUfl 

Kft£*3 5 0-6 8 0 nmCO^Sr, HPftNAljSO. 5 
5-0. 90*MfcuyX«riiLTlB«II-**S*. r 

m = n — 1 t>L< Itm^ n — 2 „ 
en = 0. 3—1. 5, 

a, ^ai =0. 2 — 0. 8 (2^i^m) , 
ai + 0m = 1 . 0 (3£ i Sm) , 
O^Pb^l. 5 (mW) . 

0. 3^Pe/PwS0. 6 t LTlEfitSrtT^fcfe^)* 

[IS** 3 0] IS** 2 8X14 2 9fcK*©*¥tt» 

^6 0 0-6 8 0 nm(Ott, BBPlSNA^O. 5 
5-0. 6 SO^UVXSriiL, SteSr^UTlE^Ji 
\^%^, SM^-^6Sr0. 3 5-0. 4 5/im<0 

nttl -1 4<£>6$ci: L x 
m= n -1 i I, 

Pe/PwIiO. 4-0. 6<D®fflT*$j$SiCJSCT^ 

fcL55fc<afcU (i) lEftiHiaa 3 - 4 m/ s tf>$5 

a. =0. 3 — 0. 8, 

a. ^ai =0. 2-0. 4t*$)oti|:j;P)f-g 
(2S i Sm) , 
CL2 + 0. £ 1. 0, 
ai + J3m = 1 . 0 (3 S i Sm) x 
J3. =0. 3-1. 5£U 

ai T (lgigm) <D^rt^i3^TttlES^l7-P 
w, ©IBftftSrHBfitU (i i) ffi»«tf&K6-8m/ 
s (DtSlllc&^Td:, mmtv yPMMT&T o/2t 
U 

a' i =0. 3-0. 8, 

a', ^a'i =0. 3-0. 5 T'fc o T i I- «t 
£ (2^ i £m) , 

a 1 , + j3 ' i-. = 1 . 0 (3£ i gm) * 
0' . =0-1. OiU 

a, T (l^iSm) <0^rtl-i3^-CJi|B»^»7-P 
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a' i >ai (2Si^m) , a>0, 0. 8^Pw, / 
Pw 2 Si. 2fcLXIB»«r1T5fc»^*¥W««E«k 

[ft** 3 1 1 IS** 2 8 fc|B*©3t^6«3»«lE«Rffl 

IE»««*rtfflT^lliiK3ft5 2 - 4 m/ s t ft 9 3Bft« 
$ftWiT*<Dig|i$ffitfS6-l Om/s fcft5«t 9t-KJSE 

3tt ft 5 i: 5 KSflS* o s> *«$T££fl:£tf TIES* 

^/-^f)^/-VWoT, Pb/PeM 
/Xteai ( i (11 S i ^m?>'>ft< £ t>— o) Srmw 
^ £ K i 9 EftSrfr 5 fc»©**ttflMBIE 

us** 3 2 ] is** 3 1 \cmm(oyt¥#)ffi mm® 

20 mfrx+hox, 

±mmmmz*& n «t o x P is o v m^a s *k 

<v q >„, . */MftiiKSr<v, >.in . &m?a y 

<v P >«. /<v, 111. 2 — 3(59©ES"Cfoo 

<v q >^ /<v, > Bin Htl. 5iilTT*fe>9, 
30 (i) |r|— Vrt-Cfi, o>, , T, . ai . ]3i . P 

e, Pb, Pwte-£T*£>9, Mcm-r—twyamffy 

g^n. i0 T, <v, >.« (10. 5 m mEAT~C$> 9 , 
T« <v<, >.,. ttl^qSpft5^TOqlC^LTI5 

m=n — 1 t> L < llm= n — 2 , 
a. =0. 3-1 . 5, 

a. ^ a, =0. 2-0. 8 (2S i Sm) , 
fti +Sh =1.0(3Si Sm) , 
O^Pb^l. 5 (mW) , 
40 0. 4 ^Pe/Pw^0. 6-Cfc«9, (i i) 

rtCPb, Pw, P e/Pw, ai (Ui^m) , 

fi^ot, '>ft< thai ( i l*2S i SmC0/>ft< t 

[!S**3 3] »E»««KS3ttSPw<0**fi[S:P 
w_ % ft/WE5:Pw- in i:-t*5^#, Pw«, /Pw 
. in SI. 2it5, IS** 3 2 (^E«l©*^W«r«E 

50 [IS** 3 4 ] IS** 31M33 W-ftlMZIBM 
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(O 3t^Wffif«iEftffl m&X' h o T , 

0 0~6 8 0 nmWTtSr, iPiCNA^O. 5 
5-0. 6 5K>*MgjU-^X£aU SffiSr^LTlEiUl 

±Eia^^©art«^S2 0-2 5mmCD®|llc:$> 
9, *^a ; ¥@5 5-6 OmmOffiBlCfof?, ffif*^ 
©I y 3-4m/sX'fc!) 1 
^qlZ-y (fcfc'U ql41=£qSp©g») (CfcttS 

^<v, . */Mlig£&<v. >. s . . gip^D 10 

n 14 1 - 1 4 ©g&T-fc 19 , 
m=n - 1 T*$>>/\ 

tK 

T, < v, >„, Hl^qgp/i5^:TcOq[c:>fj-tTii 

[&4l «v, -<v, >.i„ ) / «v, > 

« + < v , >.,. ) < 1 0 % 20 

( i ) Ml y-y.cfcM^Ttt, 
a\ = 0. 3 — 0. 8, 

a'. So' i =0. 2-0. 4tfeoTiiaf,f-t 
(2g i 5m) , 
a'l + ^gl. 0, 

a' « +0' .-. = 1. 0 (3S i Sm) t U 

( i i ) # P j/-vfc:j3^-c.±, 

a" ■ =0. 3-0. 8, 

a' > ^a" i =0. 3-0. 5 T'fooT i iC X £>T — 30 
3t (25 i Sm) , 

a" , + 0" m =1. 0 (2li^m) tLfetl, 
(i i i) tewy—V^tJ t^TI4, a' i So' i S« 
' . (2Si5m) tU «' . 14a'. k a' , ir©P B 1 

©fat 1-5 r t fc j; <o mm* ft 0 tcvxDit^mm ms» 

l»*S3 5l o'.Sa' . . (fcfc'U a'. 

[II*II3 6] Pb, Pe/Pw, #1 , 13. 14/- 40 
>-|c4P,-f-ST-$><?, a, Ma, (2^i^m) £ 

>\c X <0 mt £ * 5 r i: Id X 9 IB® fcff 5 »©» 
3 4 XI4 3 5 teffi«©'3t^ftfff«1E»ffijKffc. 
[W*JI3 7] 'M<HPe/Pw, Pb. Pw, 
0. , (a'i, a"i ) , (a' , , a' , ) ©l&fil 

±«5lE«^nTV>5tt*93 4 75M3 6 ©l/^-f ft^l-IE 

[I«*«3 8j T'y try h?yt>L<Ht*«»(dJ:9» 
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UXlCfc^TS^fta, atPai (25i5m) icp^-r 
SlW«^tfS*93 4 7!>M3 7©^-fni»KlB«©* 

[W#JS3 9l !«#JIK 4, 7 ©^T^IOS*© 
*¥ttflWME»B K#T? *> o T . 

e U 

— o©Eft-r-^©^fiaiW4ftSS:nTf: Lfct t (T 
liS^D;/^^ ntt2£i±©8*) . 

[$C5] rj 1 T\ a, T\ 0. T\ a 2 T\ 02 1\ • 

> 

a, T\ T, • • a. T\ 0. T\ 212 T 

(/cfc'U m[4/V^^#Ji:T-m=n-k > k»405k 
g2*5SE»cfc't*5. 2i (a. ) +v, 

+ Tj2 =n t L> jji (4 r) 1 ^OfrS^SSlU 7)2 I4rj2 
^0&5H&, O^li +12 52. Oir-TSo a 
■ (lgi^m) I4«i >0ft5llfci:U 0i (IS 
i Sm) 14/Ji >0/£-5Hici:1-5, a, =0. 1- 
1. 5, 0, =0. 3-1. 0, 0. =0-1. 5t 
U 2 g i ^mf£Z> i jCjoV^Tai 140. 1-0. 8 <D 
®.m\ch<9, A-o. iKXb-r-fet-tZo <e*J. 35 
i Sm!i5 i IC&V^Tai + /? 1-1 140. 5-1. 5 <D 

teHlcfe>9, *,o x i \cXb-f-lZb-rZo ) vMlzft 

a, T (l^i^m) W«p|fflrt{J:i8^-C,iffiftSIS:»» 
Jil:5l;fc4Pw^P e/£5fE®X!7-PwcO!Egbfc£ 
BS54-L. 0i T (l^igm) cOBtPp')F fc l»-*5^T(4, 0 
<Pb^0. 2Pe (fcfc'L, 0. TI'*5V^TI4, 0< 
Pb^Pei'iHS) ^5^MT^.^!7-Pb<Df2fii 

^jlffil-ib-fm. a. +0i-. (3 5i^m) , a, 
T, RTJfm T (25iSm) Sr~^t HjifiE^/h 

l!l*S4 0| «-iE«»jilS-C©*^|Bti/<i7-SrP 

Pw», /Pw. io SI. 2 S 
Pe/Pw=0. 4 — 0. 6, 
OiPbgl. 5 (mW) 

k -T i> r t Id 4 •? le^^rtT 5 fc^roW^fl 3 9 ldie«(D 

[M*3I4 1 ] ffifibHSffi^ 5 m/ s «TI-fc^T» 
la, <0. 5 n ti-5ri:^J;t)|ElgSrfif5fc«)©fg 

[m*iS4 2j S^:tE»l|iiKlcJot4S0. 4- 

0" . . m'hmmm&mc&rtz, p. . k^tck 
to©5E»itei£fc*itt5 0. (4, 0 1 . t0 n . ©r.si© 
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fit U 

mm®mmc£L>-r p t>, Pe/PwSr-st-rs^t 

fcJ: 0 8B«£?T5fcit>»»#>S4 0X114 1 fcSE*©3te 

wtlcj; 5 fcft©W#« 3 9X114 Olcffitt 

[f«*IR4 4] ttP e/PwJt> Pb, P 

w v a. T, a, T (2Si Sm) , (0 L . . 

0" . ) <D»it*s, fot>^i:«)S«±tc, tv bm 
*v ^HtflHB&K: 1 >5 mm £ ftT v > 3ijt*Jf 4 2 lelSfc© 

[ff#]l4 5] 4, 7 ©V^"f J-uWCfEft© 

»i- 6 » ©3t ^ W Wf «IE»ffl «Efl£ T? *> o T , 

<v, >.„ Tw, II— jfeT'fotK 
[fC6] «v, >», -<v, >.,. ) / «v, > 
+< V, >.i„ ) < 1 % 

[$C7] 2 7c • TP= a • Two • v. 

(fcfc'U attgfcft) 45ffl«S:»fc-rtS*94 51: 
ISicCDft # Wit MM*. 
l!t*K4 7] »*gl, 4. 7 ©V^f ft^lcEiffi© 

pfi©/-:/|e##]£ ft (fcfc'U P H20 
0£Lh©fiiSc) , WiSlclb-f^JiS-^T-lElfe^ 
itXtfjmZ&mo-?- 9 SIC 1 5 Eft-i"* tf>©*^#J 

y (fcfc'U q 11 1 ^ q ^ P ©SISO (Ct>tl5¥±9^ii 

<v, >„, Tw, tt-jrc*>5#3*Wttf«iE» 

[«*f4 8] ±Bffi*«#©ftrtJSI#¥£2 0~2 
5mm©ffiffllC&9 , 5 5 ~ 6 0 mm©© 
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[ts*gc4 9] isjrjik 4, 7 m->-r maz.wm.<o 

ta«^-^Pfltcil, *ft|t*r»*ftL9*IB*/<!7-P 
e©ESbfc£«WU 

— ^©le^-^ONf^J^fi^SrnTi Lfc£# (T 
llS*^D -y^^»l, ntt2«±©SSk) . 
- ^ ©i^rWlft £ n T & , 
[$C8] i), T\ a, T, 0. T, a 2 T, 0 2 T\ • 

10 a; T, Si T, • • a. T, 0. T, r) * T 

(fcfc'U mll^VU*#$i|$n?rn=n-k, kllO^k 
^2 46»«i:i-5. *fc, E> (a, +0, ) +t)i 
+ T) 2 = ni:U rj, II rj, ^0&53lifr, rj2 11 1)2 
£0**HSL 0^m +7)2 ^2. Ofti. a 
. (l^i^ra) llai >0/£5H$ci: U 0i (l^ 
igni) 110, >0teZn&k U Eai <0. 5nt 
i"5„ a. =0. 1~1. 5. 0, =0. 3~1. 0. 
0. = 0-1. 5 k U ai=0. 1 — 0. 8 (2^i 
Sm) £-f5„ 3^ i ^m/£5 i l-fcV^Tai + 

20 0i-. =0. 5—1. 5 ©tela life 9 „ *»o, ilcl^ 
-f-3£ti-5. ) ©lil^flL, 

a; T (lgigm) tOB#Mrtl^VTIl|E&@Sr^Bll 
$ It -5 \C fc 5 P w ^ P e ?> fEfity? 7 - P w ©fSStft Sr 
0. T (lgi^m) OI$Wl*it*5V^Ttt, 0 
<PbgO. 2Pe (fc/t'U 0. T(C*>VTI1. 0< 

Ift*3® 5 0 ] iSfl:^ 350~680n m03t$r, W 
30 O^CNA^o. 5 5-0. 9 ©>(t#)U->X?rii LT1E» 

ot, 

m = n — 1 <t)L< (1m = n — 2 , 
a, =0. 3 — 1 . 5. 

a, Sai =0. 2 — 0. 8 (2g i gm) , 
a, +0^ =1.0(3^i gm) , 
O^Pb^l. 5 (mW) , 
0. 3 ^ P e/Pwg 0. 6 

T*fe?)W*iS4 9 l-Eit©*K^*'fe 

40 [!t?RJl5 1] iSfi^6 0 0-6 8 0 nmOftSr, M 
PicNA^O. 5 5-0. 6 5©*M£lu:/XSri§U S 
|g5r^t-CIEMSI-»*^-«r> fte^-^S^O. 3 5 
-0. 4 5 /im©©ll£ LT, *f—9 ©ESS dfeSrff 5 

nlll-1 4©fii:i: L, 
m= n — 1 i L, 

P bll^jilclP)T-^£ U 

Pe/Pwiio. 4~o. ecommx-mm^itcxm 

itL?Z>h(Dk ( i ) EfitlSjiffi 3 - 4 m/ s 
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ai =0. 3 — 0. 8, 

a, Sou =0. 2-0. 4T*fcoTiiabf-^ 
(2 S i Sm) , 
a 2 + 0, Si. 0, 
at + 0m = 1. 0 (3S i Sm) s 
0. -0. 3 — 1. 5 t U 

ai T (lSi^m) (0«prarttl3^Tli|Bft^7-P 
w, *>lE«#S:!«ltU (i i) EWSl*«6-8m/ 
s^(51l:j3^tll S?^Dy^giT^To/2t 

a* i =0. 3-0. 8 N 

a' » ^a' i =0. 3-0. 5 "CfeoT i lei b"f- 
a£ ( 2 S i ^m) , 

a' i + 0' i-. =1.0(3^i Sm) , 
0 * . =0-1. OtU 

a* T (l^iSm) ^ra^|CjoV^-ClifES^!7-P 
w 2 ^|B»*SrBait-r5fcLfct#. 
a' i >ai (2 S i Sm) , #>O x 0. 8^Pw, / 
Pw 2 SI. 2T*fc5l»*3S4 9Xtt5 0lc|Ett(O3tlE 

SOWS. 

[If 5 2 ] Sf^(7)|S®««c$r*-r 5*^W1f me 
6-i0m/si45J:5 IcttUS 

^✓-V^brtJS^-VlCfpl^oT, Pb/PeW 
/Xttai (iHl^i^m^>ft<it)-o) fciMB 

p/->tU ^q/~V (fcfcU qJ4lSq^pC9 

~. , **«jftKSr<v, . */h«Hi*Sr<v, 

<v P x„ /<v, tti. 2-3(7)«&ia-efoo 

~C\ < v q >«, /<v, >- in 141. 5«Ttfet), 

(i) ✓-^rt'Ctt, co, % T, , a* , 0* , P 

e, Pb, RTfPvjte-feX'foV . ftS^-^cD^SW 

ft£rui„ T, <v, >,v. 14 0. 5*im£*TT*&9, 

T, <v< > a « f41 ^qSpfr6£TtOq(C>EtLTl£ 

m — n — 1 t> L < 14m = n — 2 s 
a i = 0 . 3 — 1 . 5 s 
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a, ^ai =0. 2-0. 8 (2Si^m) , 
a, + 0i-. = 1 . 0 (3S i Sm) , 
O^Pb^l. 5 (mW) , 
0. 4^P e/Pw^O. 6 

-t?fo<9, (i i) ^-vrirlCPb, Pw, Pe/P 
w, ai (l^i Sm) , j3, , 0. (4pI^T'fo«9. ft 

i ( i 142^ i ^m^>4< 1 fc— o) Sr^WlcSt^S 
-tir 5!»#JI 5 2 (c|S«c7)7fefS®*ffi 0 
10 [fS*rg 5 4 ] KE»««l-t5»t 5 Pw^lAtt P 
, */Wt5rPw Bjn ir-f6t#, Pw. /Pw 
. in il. 2-C*>5Mf*S5 3 fcfEf^ftfMfcfrife. 
[11**15 51 &ft#6 0 0-6 8 0 nm£>#Sr, ffi 
P$(NA^0. 5 5-0. 6 5^Jt*U>XSrIU S 

±BB»««0*rt*l* 2 l £ a2 0-2 SmmcOfiffllCfc 
9, ftftJStf^SS 5-6 Omm^lSlCfcl?, ftfiffi 
<l!iy-^<05p^iia^ 3-4rn/stfcl 
20 gq/-y (fcfc'U qf41^q^p<7»0 IC*3tt5 

^< Vq , v, , mm?* 

nf4l -1 4<E>SE$rCfc9, 
m = n - 1 T*fc 9 , 

co a , PbWP e/Pwl4y > -^(dJ:bT-ST'fe 

T, <v, >„„ J4l^q^pft6^TcOq^^LTI5 
30 IJ— ^T*fc9. d>0 N 

[*9l (<v fl >«u -<v, > BiB ) / (<v Q > 
M1 +<v, > oi „ ) <10%?r«fcL, 
(i) mi /->-tct5^T»4. 
a l i = 0. 3 — 0. 8 N 

a'.^a' « =0. 2-0. 4TfcoT i \C£b-f—j£ 
(2S i gm) , 
a , 2 + ]3 , 1 S 1. 0, 

a 1 i + jS* m = 1 . 0 (3 £ i Sm) t 
( i i ) Mp^-^[C^t>T{4, 
40 a" » =0. 3-0. 8, 

a P , ^ a i =0. 3-0. 5 "CfcoT i |C i fc-f- 
f (2^i =£m) , 

a P i 4-0 P =1. 0 (2Si^m) t l s (i i 
i) flfetDy— V|CjoV^Ti4, a' i ^a" i Sa 
P i (2^i^m) it, a' , (4a , .i:a P , t 

>a P i ) T'fo5fi*IR5 5 tCfSicOTtffi^feo 
50 [ffi*«5 7l Pb, Pe/Pw, |3, , 0- (4^/- 
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yiCX bT->£X'fo<0. a, , a, (22i2m) <Dfy 
t/->|C±9aE{kS*5f(|^3S5 5X1*5 6 |CE«© 

•<?-*IHlKl±. #Mt«6fiflsL5Sil!S/<!7-Pe© 
Cflbt SrflB.lt U -o©B»^-*©lSIII«**S«:n 
TiLfctf (TnmWi>ay? MM. n,i2UJUh<0» 
ft) . !E&^-*WI#F«I]ffJft£nT£r> 
[2S10] 7,, T, a. T\ 3. T. a 2 T\ 0 * T\ 10 

ti T, 5i T, • • •, a. T, J. T, n, T 
(fcfc'U mti/^^^#l»T*m=n-k, kl±02k 
^2t£6mW.ki-&„ Si (a. + 0, ) +7), 

+ r)j =niU tj i (in. ^O&SHifc, t) 2 (irjz 

^OfcSSES:, 0 2t). +rj, 2 2. Ot-TS. a 
i (I2i2m) tia, >0&5?l$c£:U 0. (12 
i 2m) >0 45H»:i:i-5. «■ =0. 1~ 

1. 5, j3, =0. 3~1. 0. 0. =0~1. 5b 
L. 22 i 2mfr5 i [C&V^Ttti 12 0. 1~0. 8 <D 20 

1 2m&3 i iCtJV^Tai + 0w 110. 5~1. 5 

91 U 

a. T (12i2m) OB#WrtlCfc-^TI4IE^)lSri§H4 
£ ■£ 5 K tc 5 P w ^ P e ft 5 fSfib' ° !7 - P w ©ffififc*; £ 
UltU 0i T (l2i2m) CDBfFp'JrtlCjoV^Til, 0 
<Pb2 0. 2Pe (fcfc'U /3. TICJSV^TII, 0< 
Pb^PeiriOH) 45^7^!7-P bcofS^ 
3tSrflS.lt U 30 
^iSKi-J: bfm, m +/5i-i (32i2m) , a, 
T. Rtfcti T (2 2i2m) Sr-£i U MXdE^/h 

l»*g 5 9 ] #C»»a«-C<0**E»/'«7-Sr P 
w», , ft/HEft^7-£Pw.,„ 
P /Pw.i, 2 1. 2, 
Pe/Pw=0. 4~0. 6, 
0 2 P b 2 1 . 5 (mW) 

-Cfo5l»*« 5 8 ,£©R©3tB«#ifc. 40 

2 a, <0. 5 nT'foS!f*3S5 9lC|E«(D^|E»*r 

0 H . , */ME»»a«Ki3lt5P. £0 L - fcLfct 
t> 

<l!l«0|E^igStioJt5 3. »±, 0 l . ir/3" . cDFpI© 
fifcU 

IS^iIS(cJ;f>-rP b, Pe/Pwit^-^-CfcSIS 
*«5 9 {iE*03tflE»*ffi. 50 
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5 8 ftH 6 o <dv>T ix*»KE«o*IE»*jfe. 
[»#JS 6 3 ] 0f5e©E«ffi«Sr^i-53t^WW*lE 

ft ftm /- V ld*3 (t 5 v ,. £ ftfl-JU /-vie 
Jott-5fS^jiSv OT , (Dltvo.. /vi.dSl. 2~2 
Tfo*>, 0. fcr#/-vro&&,$taSi:T£<b£-l£5fS 
*JI5 8 75M6 2WV-fn^fw|B©©3feflE®:^rfe < , 

*rt«3/-vi-*5lt5IEfttSiaSv.. tft^Jiy->lc 
feltSlE^iiSv-, , <DJfcv«,, /vi„/>5l. 2~2 

a, =0. 3~0. 6 (2 2i2m) =0~ 
1 . 5iU 

^iifflCib-fm. a. +/3m (35iSm) , a, 
T, Pe/Pw, MPbSr-StL, ^iiSl-^CT 
a. atf/XliU. Sr^b**58**S4 9Jil|e*©3t 

[00 0 1] 
[0 0 0 2] 

[f£3tE©ft«l — «IC = W<^ hr^f^.^ (CD) 
lc < tt)^C5Slt^{kSr*lJfflbT2ffi<t-7|-(0|S»&0 5 

Ff^^^ (CD-RW. CD-Rewr i tab 
1 e) 7)5j£<^ffl$tloofc5„ DVDICOI^T 

[0 0 0 3] Ztlb¥i&fom<DW&X-*lW£CDRXfD 
VDI4. MItgf B »IWiiaoT4C5S 
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l. zix^m^m^^mLxRummnimm 

mZMffl L C D-^D V D h E&ttSrtSfc-tirS ^ t fcX*$ 
3„ CD-RW(~3o^Tf4, RW*5rl 5~2 5%|C?S 

[00 04] fcib\ -fg^^KES^frU^* i: SIE&ii 10 
g£- l o f- AcoS&g^pco^lc: J: o Tfir 5 ^ 

tfrX'ZZtztb. CD-RW-^#^x.^lHgDVD^Ot0 
^^Sie^^tcfcv ^TE$i i: (4, te^i:^^?rl^B#lc 

zBi&^xmM-rzw-m&jxhZt, mmm^nt 

Ltli^fJltA/l'^yySi, BP*>S, Se, TeSr 20 

[0 0 0 5] #Jxl4\ GeTe-Sbi Tea 

£1" 5 G e SbTel, InTe-S'b. 
Te» m&i~7i£'&Z3E.f$.ftt-r2> I n S bT S 
b.. , Te.., 5r*if B ^<Sr^^-i-r5Ag I n S bT 
e3Vg-& s GeSnTeS/it*f$)5„ Ge 
Te-Sb 2 Te, ^fa-7£^l-ii*J© S b ^SsiD L 
fc^, Ge, Sb 2 Te. „ kL<l4Ge2 Sb 

2 Te 5 tet'<D&mfflik&vo&®mi$.&±\cmmtzix 

T<^5„ 30 

[0006] r;jxt>*ij£te, &mmt&®¥f^<o, 

$tl,TWc (iftjpn. J. Appl.Phys., vol. 69(199 
l),p2849 , fc3VM4SPIE, Vol. 2514(1995), pp294-301 

m . 

[0 0 0 7] t^t-*, cnbttfiglCfelf^-Ctt, 

wmxh<9, fr^>*%£&*Mi<*x\ ztDjimcxvft 

ftiiDVDWlftfllfgv-^f^o. 6umX&> 50 
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[0 0 0 8] t;?>t-, ^y^Oftif tLT, t^»£ 
5©HX^«E^fe5„ &*<£>4JItft/&T-|4, i§#, 1E» 

TiSllTf Sft^A-^-Aa £<Vh$^ (Ac<A 

a) . :Ofcftt-/<-7^ M#K, 5c©ttliiSJ$fi*t 

■7- ^ <owf&&WD o x l 4 ^ s/ * *sts m-r z> 1 1/> 

/u^-o«i|5ia*Srl5tf ISI L J; 5 L, 5c*>:R«fc 4 t> 

£bia4, &M,\tm®.mz.mm<ofttL'tf&# 

KJft*iJK4fcae), ^ B l^fficoH5^i:9*^^/i' : ¥- 
£KiK1-5 4 5l-1-5<D;a s #£L^ (A c > A a ) „ 
[0 0 0 9] roBMBSriSjS-rSfctt, 3t»iRttOJiSr 
'>/i < i t> 1 iiia LT 5 1«±©M t L, #£SHfc 

5. fiSRtf, Au^S i fc£©»iKS*T««»B££ 
S©W^±»«SIJB±l-#A-*-S (Jpn. J. Appl. Phys. , v 
ol. 37(1998), pp3339-3342 , Jpn. L. Appl. Phys. , Vol. 37 
(1998),pp2516-2520 ) „ 
[0 0 10] L*»b**sP>, J: 9 
Jf©»S^*!B*ttK|imPfc9. iILt-/<-7-( 

it&m&tZ>Z.blt. GeTe-Sb, Te. m®.-JC 
&&mm]gX-\imMX'hitz, L«>t>, GeTe-Sb 
, Te, SHa-5c^3EflUiTH:, «ffljT**s«««B 

[0011] ^rtm !E»S*tf4t LT, Agin 
S b T e HS^-g'&flS&ffl 5hoofc5„ A g I n S b 
T e B37c5fc£^tt4 0 d BtCtR^it5^*Jt^#bn5 

rir^m-c-foij, a*©4S«^t?, ®nx«iE^-r 

[0 0 12] 

^XliCD^S^ii^ (Iff 3$) 141. 2-1. 4m/ 
sffc5i\ 4(giiT-(OfB^RT^^CD-RW/45^ B o 
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-RWas#»f>ivC^5 0 tftxWi/iDVDt 
LTIi, DVD-RAM, DVD + RW, DVD-RW 

L^e^?>, ff4fI©DVDi|s]^Ofifi54. 7 

g b (Dm&zjswt d v d <t $ v i \ 

o*9, ^V^-^5rSiiT*E®T*#, ^o-v-^©^ 
[0013] L*>U iftaSEfikfc-^-^^tttt 
(iEiti3fx.e>tiTtfc 0 *»W#b»4» fefS.^ io 

[0014] 

L, llv-^ftO. 5 Mm«T<oa»«>SEft-r-^ft 20 

mm* h ©fe&jSft t «t otifft (cittT-r s b £ft<t: 

[0 0 15] #38H0>SB-<O£gtt, &K±K, Ge, 

m.mmmmwxh^x, mmmt, -i&mm-e. mm 

[0 0 16] #3^©3!H©^iil4, S«_htc, 

m. m2imm. sits, zm-txtev. mmmmnfe 
sashes • t L#&,fmzBatm 1 u 40 

GeSbTeHx^iilCfct^^ (Sbo.r Te 
.3 ) i:G e Sr/g^B^A, (Geo*, Sb..« Te 
..as ) t (Sb..» Geo.« ) SrJg^E^B^ (Sb 
... Geo> ) b (Ten Gen ) ^Jg^Ei^C. 
StMSb*. Te** ) b G e S:|S^E^D©4*© 
E»TH*nfcffi* (fcfc'U *JMlLk«r£4fc^) © 
»*SrWf5Ge S bTe^M±Mtt5»f. 50 
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f 2§Iil«f nm£(±3 0 nmKTT'fe 
[0 0 1 7] 

te*SUi©«#A»t>(0|gSritStJ;oT, SHtttlcaMf 
fc„ o£9> /^-T-l' ht5itm< 

[0 0 18] #SR-r-*e?iS*tt:, BBSJIfr 

rifcio-Cfi::*. #3BW#f>©ffl?EKJ;ixtf, # B B B 
«^-*©iH*» i-**3*»S«Siifl:f±, (i) &£h9m 

>$.fo<DUiihW.$ii$.t, (2) ^swaixtt^gtspt, m 

r b x\ ±ts© J: 5 4W#bii5 r. t -i^ 
[0019] a*r, iiS5ifbttiissftfifteJi±i»jfeiE«ei 

x\±mm&i:wttmm%i&m®b<Dm.ft&zmb lx& 
M>&mmmxmMm£:te-zimxhz>. mc. 

i—irbZ^nm^-?— ir\Zb*. r©i otemm&&& 

^•CtSo {tot, *Mt-^6*5o. 5 M mJil7tV^ 

x-t, mmx'(D*- '<—74 bi^mx-hZo * 

[0 0 2 0] ^-^©^I^^vMiif, -^149^ 

«fi^iifbSji-^i-<»*u^ lot, tt^^te^-r 

IE&7JST'#S35S, -7-^©^tt©ffi^e>«, 0. 1 tf 
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7 y KOpEj^T-foo X h X \>\ 

[0021] **woKflcii*ftit^-^ v>mm$j£& 

ai^e^ttfctfns. fefiftjft«i4ai!f ioot~2o 

mnvzzo io 
[0 0 2 2] *&tC, 1 0 ov.*ffi<omifc<o&%&mx' 
It, E»$nfc#*K^-^Hc«»T$5E-C. E»»* 

®f%fem> t ^ ft r. t tia* 

-C'#S„ $?>(c, *£iJl<Dj«(*:ft, ^-^fttfi^l-fc^ 

Mf$.x'%zki<^m&&h?>o -m^ #&w*—7* 

ft&it, ^-*ai*ttTtt*NM&S«£J:5W*S£[fc# 20 

[0023] *5swjse«cii, w&mmm 

mmt* &M,&b<Dmftfrb<o%Mil8.&tf3£Mt$lX\ *» 

fctf , «B^*a*w»HL#£K[M-sis?fct>, ilia 

HMMklifiw t>lc< <v-?i r W^t<^i^ 

[0024] ^lt, MiT-fcot, wmmmzfe 
*ast^ - * n a i- » t A/ t*£ < ®$ $ n & v *©-c *> 

* ^ y 5>»ttfc»*ftfc»frt- 5 r i: ft < RSftotf, 40 

£A,ifftl\ 

[0 0 2 5] fcSBWOgfifliOlSCfflKo^T X *>U»K. 

▼ rtg|5T'l*li t h LftV\, t£oT, 

•^-^^gB*^<o^Hl^fti-5. -is. '&%<OG 

eTe-Sb, Te, 5&Z)|E»JIIi, 1*1 1 £ 

tr. pi#ci^f a {bi§g<osii, 50 
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7-0?Pi^$:itt»ft«JlcBBM-r5i:. GeTe-Sb, 
Te, ^cof2«Jlli, fi^SKft^MiR^-?** 

fiUf-cit, * H 3 B w•v-^'^>ag^5^b^ B l^ftLTv^-5c 

[0026] :©±5 <eS3a-e?B*3iSfTi3ii58S«8» 
lit Sbu Ten i@*J«Sb 

H.V\££H5,, -fftfcfc>, M, (Sb, Te,-, ) - y 
(0. 6^x^0. 9, 0<y^0. 2 , M It G a , Z 
n, Ge, Sn, Si, Cu, Au, Al, Pd, P 
t, Pb, Cr, Co, C\ S, Se, Ta, Nb, V 

©5 *>©'>#< ti> it) 4: rswu-efc 

5„ Sb„ Te.., icii^Jw S b £#ir£&fi, ^tf B 

M-v-^^fflgpO^a^ro^Bl^ft^, GeTe-S 
b, Te, M&-K&£%tit'<XmL<±Z\<^zft. 

m%kmx<D*-;<-7 4 hn^mt^owm^i-^o 
i&m<r>s bit, *sjt^-^ci©5 v^A/ifesa^BR 

^r-it, ^ B 3 B ^^'b'>4^^-fer5fc^. ^alK 

[0 0 2 7] *%m%b<r>miKXiX\*. Ge»jSAD 

it, tefi«^*©«uw^ffi*-ca*wt?fcs. * 

[0 0 2 8] ft@-7-^fi0. 5^mKT« 

S^Lfcffi-§-cD^«SrM. it, 12^, 8 0*C8 0 
%RHd£{$TT*l 0 0 Otifffl&ffi<D<Dhft£.\-,tcm% 

[0 0 2 9] 

[tl 1] M. /Mo ^ 0.9 

[0 0 3 0] T*fc5o ^-^ft^P*f:itPSS$tv-f, 
EFMli, EFM:/7*^I3, (1. 7) RLL-N 
R Z I (run length limited— non return to zero inv 
erted ) ^Wi if Srffl^S - t ^T'f 0 6 l^-f 

i?47ynfitSr, ft®-r-^ft5r0. 5um«T 
tL.TlE®-r5„ *l?ffi»^lcii, ft@-7-^ftlt0. 
2|imS«£'±t-rS©*s»4LV^ 4*5, ±TWI?ffi 

#icfc^x±iEs:^«fc-e-itj;v\ 

[00 3 1] -WtLtll, ftlv-^gO. 4)ira» 
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{t-5§-$lg I .„ tffi-ttg*gl h £©Jt I /I i:L 

Lfc7>yA(t^MiS\ *iii»Hc<b#j»i©*fi 

©9 0%W±£{fcoT^;h.li, l£ 0 i«/&£2l»ftlC{¥ 10 
[0 0 3 2] #3PJ©iE«JfT-|±, Jlffl^ffB^^cOife 

® ? w tz #> \z.%mm Lff mm z * s n#i- 
jai22^i.as^e,^ii^ft^g- »3 Sot, m 

m&oy&nmmmot&'g.b Lxmit-tz^&wm 

[0 0 3 3J r^ti^T^^I-i >9ft^T*^5o rE^ 

n^itzmfttzmzm-ftzo. 6mmf^w-* 20 

(ZnS)» (SiO. )»Il(Sl 
JlSrSSff 6 8 nm, Ge u Sbm Teo* fE^JIS: 
If 18nm, (ZnS) M (S i Oi ) >$2ftSI 
&)^1¥ 20nm, Al« T a o.«s SW8?rfliJ* 2 
5 0nm, ^(DlllfllCtStt. £ blC^it^km&SJf 

Lfc„ *IH»imfifcli. 8il»7ra/sHJ:T'^- 

S pJ^t-f--<< S b/T e ^ 3 £ Lfc„ ^J&ffctC, 
figfal OOiim, M&*<)1. 5 /imOtSRlz-lf-^ 30 

[0 0 3 4] KS63 7nm, NA=0. 6 

fc„ |B®:/-?!7-Pw7)5l OmWroflE^)t$rii:itWlC0B|t 

m«mzm®%zm%rLtz„ 1^-^111*50. 9 

[0 0 3 5] H2K. E^3t^*WfLfcfjmT'OSW* 
3fcflS«r*1\ 0 2 ©TS©r £ < , B#RS]©igi®l^o 40 

[0 0 3 6] CflOfctrrnnnicXKr LfcttifiT?K«*# 
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a B B ftLTLSl\ SE»ft£»Lfca#©ffii2©&Il!lI 

mzinmmit-rz. 

[0 0 3 7] rixtt, flE»Jt«raaWl-RaWLfc#^-t 

[0038] ttw©ig*, #»9i©iit{m, -fcfomm 

X\ ffittH£^£tf5Ka5ffi^7-Pw©JE»# 

li. *«lC0-e&4i5.5Ht<C<, O^Pb^O. 2Pw 
45/W7^!7- Pb, i'9$f*L<li0gPbg 
0. lPw/i?)/^7X/N!7-Pbi:t5rK'J)5 t 
[0 0 3 9] *38WfcfcV^-Ctt, &itgIS©??g@l$©?f 

sift u^^tmi*. -r-^ fite^fflote^s i-a £ fc 
[0040] ua>u *isw#5>©tftWfcJ;iiif» ftM 

^©«EW, BP*>/Wr^/<!7-P bHlJOEWSrffl* 

^tzVtz<OX'hZ>. 
[004 1] s*A,xft&jja,K.£. <9 IEia-t5 t . 0 1 © 

^ ©mffl©^ttl4ftmffi©^S^if B Kgi5©^ffi©ff^ 
lcioT©^S*2>. iiff, *£K»©*6j»Jg*ttft«> 

/u^., W*,PwHlAPKIHI«>fi±^OI4. 2~3-t/®&. 
TX-3btv\i£\,\ 

[0042] -15. $¥ihKi$<D'&i®Bm-t, va*/*** 
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t5„ 1-5;fc©fc:rtt, PwPpiOEW 

®*£©*t$i4, Bn*>PbPn*PEra©fi$ 

I0 0 4 3J £ T, *38W#e>l4, ^-r-^SriSiST'E 
fife*. 4*oB»^— ^©»*SSttlcflEjifc*B«BIE 
fl£fco^T*l£ttW©ifc** Sbi. Te.> #iliaj£ 

@«^Srii^Jlwil^- tic J: 5. te©^tt 
lct>«iifc*WMt*«r#fc. 1"4t>t>, Sb..7 Te 
..a icii^jros b&tfG e £*P;tfct£5tEJcfti,*H7c-£-& 

fc. ^©g*, H3|C^-fG e S b T eHTC^ffiSllCjo 
l*T, 4*(DiSi|6A, B, C, DiCfflinfc, mfrXm 20 
3feWftGe-Sb-TeJt©WWHafilKrfflV>fc*l# 

[0 044] -ft£t>h, G e S b T e H^ctWIl2l.C:}o^ 
t, (Sb» Teo.3 ) fc G e &1&&UifiiA, (G e 
o.o3 S bora T eo.29 ) k (S boa G eo» ) ?r$p-5^ 
tti^B, (Sb... Geo., ) k (Te.. Geo., ) 
Sra&-£iJIC. 2itMS bo.. Te.. 2 ) £Ge£*S.£ 
0fc»DO4*oiSII-eB4ixfcffi* (fcfc'U it#$± 30 
*r£**VM Offi^5rW1-5Ge SbTe^Sr±)4» 

9 m.wmm^%\zM Litm& t * 5 ©■?*> 
?>o lt, DVDkmmmm^kDVDkcomn 

[0 0 4 5] 7>o, »0igU*— f*W4M£*\ 

14, Sb, Te h ^ICiol/^T y = 0 . 7 iOSbi 40 
iS»©Sb ffi 

[0 0 4 6] <fc9Aftl$K:.±, EFMT'y^^ISE® 

(8- 1 6mm<n-?~-?%:mmmm) vns^-c, *jst 

-^T'fc5 3Tv-^Og^0. 4 ,i mfc-MMlO. 
DVDh'y'(7Vhyy*i'-y-y—#&frrtZZk&X- 

i ~ i om/ s <n\,^-rtifr<D®m& 

X'*--><-y-< h^mxhZ, 50 
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[0 0 4 7] mtcit), n£MJBDVDkm&&-V\Z 

5. iBMftSbatrlWflM-iitf, £"blc> 8m/sJ«Jh 
©ffi$iI"C\ ±IE©<£ 9&is(pptt, ift^S©^— 7 

:tt, 'Pt£< H3~8m/s Sr^tfj£v^ii©fflic 

[0 0 4 8] Jftfijfcfco^T, 
G e KAttftS 1 0 JSl^ %£AT© Sb,, T e *, 
ifi,$*&J&T-l4, S b/T etfc*s*#VM5^»fi^SAS 
jl< ft5M[6]z)Sfc5„ Sb..; Te.. , j; •? iJi 

»© S b 14 S b 9 7 * * fc LT*f tti L WtefifldSSfcfe 
V^ClgfigEfcL-CiK tU- Sb.., T 

e ..3 £y®m<r>sbiV£^m&i*m£i&mtf*+ftx- 

[0 0 4 9]-*, Sb..T Teu *f B "tc^T* S 
bSSrJf-^U-Ci^ fc, &M,{tm%1>m< £3© k 51 1 
«*.lw, *Sfifl:fl«t>flrFU [HMIK^-*©^!**^ 
tt£W*rCL£5„ *fc, 3 m/ s HU^©^iiT*©IE 

(l^-f-^7-»l mWSS) RaW-C}H*.TL* 
9, llot, (Sb., Te., ) kGe*1fc£>BM.D 
X 9 tiifiJ© S b li^tns^tflii^, 
[0 0 5 0] iS||AtD-C*^$ixfcig*J©Sb 
ft©|6HlCtJV>TI4, S bTe^5c©*4Tii. *Sal^ 

?as>05(sv^ ^icirasij s b ©ft*a*sff?SE lt^bIK^ 

- ^ 4S5FS^ * 9 i-.r 5 © , «« S b **s#V Mi if 
Ge£8sAH--5 0 Ge©4E^^-ICJ:9> Jgal^fiit 

L, S«F^tt^l«i-„ ( G e o 03 Sbo.es Te., ) 
t (Sb,» G e . k ) £i|££tti||Bf4r ©#:#£&;£ 
LTV^S. i9»*L<!4, (Ge.,.3 Sb.. M Te 

) t (Sb.. Ge,., ) ZfeSmmB' £<0£< 
G e £r££-ti:5„ 

[00 5 1] $f>lC(4, Ge^tii5lOlf%6t±t 

-^-7-Y HC«toTiS5)»^©G effc-g-tl, t<ICGe 
Tei51lfL^t</i5 0 «Ri£%©^£ftlR© 

C) „ i?y?*fi«t5fcftt, i9»*L<l4Gel4 
7. 5®^%aTii-5„ 

[0 0 5 2] /i*J. I^jift 3m/s 7^ 
h-T5IC(4, !B»«SrGe, (Sb, Te.-, ) ,-, 
ASri^t + SJafBI (0. 04^x<0. 10, 0. 
72Sy<0. 8) k-r%<OiWl£L\i\ i"<C*P*>, ^ 
iSS 3 m/ s W±T'©IE»ICJ4, SbM#<U Sb 
, Te h -g-^ICio^Ty ^ 0. 7 2 fc "T 5 ©4W* L- 
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0 4 £Ge£##lCt U\ $P>lCf4, iftig 
S7m/sWft-A-7^ H-Slcli. fS&lfrG 
e, (Sb, Te,- T ) ,-. ^Sr±riE»fc-t-5»R 
(0. 04 5^x^0. 0 7 5, 0. 74^y<0. 
8) fctSOiPffSU^ 1-*b*>. li«7m/sK 
±-e©E»lttt. S b*«r£ L 4 Sb, Te 

i-, ^(-US^T y S 0 . 7 4 fc-f3©i&s#*LA\, d 
<0£t, # H B 0 ff-7-^<D££tt£±lf5;fci6, Geftli 10 
x^O. 04 5tt5. K^iiT*l4v>-7^7)5iffi^ 
L^1-^fcJ6 % rtl^M5fc*lvlG efi:l±x^0. 0 7 
5 t1-5„ 

[00 5 3] g$J:9Ge SbTe£7cffl)i, t 

L<l4;:<£>E7t*§.$;£-eft<t LT^P7C^^W1"5IE 

5 8 7 8 7 ^£t$8, P6 2-5 3 8 86 B62 

- 1 5 2 7 8 6 -5§-4*$L 1 -6 3 1 9 5 
1^1-211249 1^1-277338 ^ 

ft) o U&»L4#e>, CilfeKlEtt^ilfcfflritHt^-fil 20 
(Sb..7 To., ) iGe^E^AiDSb 

tttrLi, Sb, Te, &JRfc£Wfi/&££#i:LT^ 
5o GeTe-Sbi Te, Mfil-TC^^t? 

14, *38Wi:l4iS!l-, a*l©S bJUISS^iiaSrab* 
Siv^^y^feSfcifc, 5 m/ s 6JLk©ifiilli£-C;i— 

7^ h-TS^-g-l-li, GeTe-Sb, Te, <£>iS 
$Lt, #|:Ge> Sb, Te s ifjij© S b £^ 

4*5 r ttttf L5*"ST*fo5„ iSPKCS bSr^trS b 
n Teu fij»XGe£^tr&3^Sr5IWWld»X- 30 
fc*lj£<t LTI4, #M¥l - 1 0 0 7 4 (04 
(a) Mlola) , Wl-3 0 36 4 3f^i 
(04 (a) ijfifi)t«sH<3) KC**ixfct<0i6S*5 o 
[0 0 5 4] U*»L**S?>, #P¥l - 1 0074 5f 
t«-pfe5Sb,, Te, IdfclNTO. 1 
O^x^O. 8 0 tfe#>Xfc%mX-h*). Sbu Te 
.., ios bii»<c««©*4:fiJffl-t-Sr: £T\ S^S 

IdffHS i:^ 5 W¥i-30 

3 6 4 3^#li, #fB<Drt£i«&fi!E&l£:fcV'>TS 40 

V\ ^-f^»^#fcGe^E^CSr«X.Ti§*JIC 
[0 0 5 5] *»!B©ewil^i:-»ffi«-*-* 

#lfi!ci LTI4, HI 4 (b) l^£*l54 9(C, ^H^l 

- 1 1 5 6 8 5 -5^$8 (*1^*5H v ) , il-251 3 

4 2-Shkft (m^teffl5) . 03-7 1 8 8 7 -§-£:$8 

e ) a vpi 4-2 8 5 8 7 &m mmm 

u) UH2*6£*T,fct>©tfSfo5. #M¥1 -1 1 5 6 8 5 50 
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-5§-4^Bl4, t&f&m&y UAu, PdSraSftli- 

&$ftw*&/£l4. -^-^fiift l . 1 Mmlcffi^-r-Sffi^S 
T'Offift (ISil4m/s, ra&icl. 75MHz, 
-r--r-5 0%©£JB«) £DC$*fcSLfc<>©-C*> 

[00 5 6] #IW 1 -2 5 1 3 4 2 ^ftWfflfiJtfSH 
5(4. Sbo.7 Te... *bbKG e &m OJgH^/oRt 
SsiPLfc^ tfeTG e y yr&G e S b 

Telffct), *5gWJsafifei:i4aj8ICtJ:oT^|fWlc 
ES'J$nTV^-5 0 l&J*ttffl««)5*»Gei6Sl OH^/oJ: 

roraHSr^M-fifcftl-, ISfi»i4«Au . P d fc»J 
^^)P LTV****. *^|© J: 5 i. V G e **'> 

:fc^TI4, GeCPl OMT-%4 9 '> ft 1^ i fE^SB i: 
^EfitaiJ-C+^feJt ftSfl:j4S» ?>n* V s £ IE® $ ftT ^ 
5*5, *38Wlc*3^Tt4, &gS^K&JI££irJl«)£ 

^tJfcRWJtft^t^bn-Cl^. #H«P3-7 1 
8 8 7^ftW«J*©ffl t 14, (g^glE^^SWi: L, 
t (4iS^ C tc J; o THRWi- ECWJ $ tiT v > 

ix5i:v>5*S.B2®f±Abix'!cv\ HW4-2 8 5 8 
7^m<Om^mr,a. ISfeTSb y -yffeiVGe 
y y 7 V «1^^^^T• Jo 5 , *|gB^M t (4iE^D I' «t 

0. 5tfin£lTi:/i4J:9/j:JlH!5S/j:^-^ft«iie» 

[0057] *»w©3t^w«aeftffl«i#oJi 

©CfibJli:«T©S»**ia*^-t>*5ri:^J:9, ft 
Iv-^fo. 5/im£JlTOiat*K^-^*3EWiaEftS: 

•f5BS»-, '>4<H3m/s^ym/s, #SL< 
14 1 m/ s frh 1 0 m/ s f5i£:V^)S®fflT- 

5 0 ffi^bSSS^S(4, lTOft<H-MMi 
[0 0 5 8] $^(C(215 (a) (.L^-f 4 p |C S 1 / 

» i «»a 2 /ibm 3/^2 «if « 4 /mm 5 <o« 
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m (§|3-H6) $ntv^„ 05 (a) roi^ft 

±te#«»iiff^®icLT, 05 (b) <d£?\c s mm 

1 /KltS 5/^2 &fl® 4 /te@s 3 /% i 2 

s& i &mmmfrbMi&ytt:'--i*£A%-t?)m&^m lx 

V^o 9&1i$l4, »WPfNA^O. 7Rh 

T\ IE^St^UVX0Sgg|^*5£.S^«iV^ 10 

[0 0 5 9] 1215 (a) l^-r*J&T-fofttf, £££ 

14, TKy^-^-K r^y^K tfy^i-^w.ei:' 

t»*U\ HI 5 (b) lC7F-r«^T-tTOiOTgfo6 
^ tt # 7^ flM£JB T £ 5 ^ £« g *I4S W T 5 &g 
tt*<» t?L5¥±fitt^»Jtt£iii*5fc*l;:, # 7 7^ 

= v A^Srfflv^S r t tiW* U 20 

w \cmtm^ £ v> t h at, \ 

[0 0 6 0] 0 5 (a) IC|2«©««^|C*dV^TI4, IB 

1««J12*S» BflW3±lil±JB2«1IJi4*s|9:»te>lx 
5o *2«ilJi4tte»Ji3i:RitS5©ffii:i£ft*K 
JtU ffiftS©3B§?«r«ifflLoo, RWJi 5 ^3»*«jlc: 30 
i:V^*«S:fiHi:«Fo. 05 (b) Icfc^Tfc 

f-AAii^b^t, $ 2 ®mm 4 ttKRm 3 
jh«>an£«r*"t-s. 05 (b) \z&mz%i&mmtt. 

10 0 6 1] R»Si:Sfi©fcl^l^ £P>IC«SJB£- 
SJW-TtJ:^. 0Jxl4\ »flg»SS^©J»yp«-^S:K 
C:i^5„ 0 5 (b) Jcffi«E©*^c*5^-Ctt, 40 

*#sw# -# ^««R*K:tt fc 9 , mtimhz ^i4na 

0. 0 5~0. 6mmg£(DSK&j$;|K&ft&-g-:fc>i*\ ^ 
[0 0 6 2] DVD©i pfr&EfrlC&l^TIl, 

05 (a) omfczsi&mffizftmk lt. sshwri-cba 

•J^*fc«j&£t5. 0 5 (b) <D$;ttT'f4, a»lcffi« 
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(b) OttfttC&^TNU -tfcOS«©WffifcltaidcilK 

2. 4, RWJlsiiT^y^y y^$!i^i:iotr^ 

[00 6 3] ftSJI 2 , 4 n^i LTHu JffiSf*. *& 

j&**m#<omm, mm, mm, mm^c a , 

Mg, L i m<T>7 y\m*^Z>Z. ttft?#5. 

«tft*» &fl2*j, &fls*9> y?im\t&-rL 

[00 64] «»S 2 . 4 ttff £ ^ipJT'ffi^it-^S^-Jt 

7 8 0 %w±r-*>s r t ^tttftM%£«>s^&a 
*U\ ffi«-i»R«#*RSrffl^S»^litt. ^/U75fe 

[0 0 6 5] 

[ftl 2] p = E mi Pi (1) 
mi : i cD^-yuitg 

P. :^»W^7S&g 

[0 0 6 6] 3 !4ffl^t:§!<OlE» 

®T*A>t), ^©ff^(4-Ml-5 nmi^ 1 0 0 n m(0 

»4 =i > k 7 7 h feixn < s * tz^itm^m < 

-^1 0 0 nm^it i^B53t*«43y h77 h& 

^o. 5 jim^TirftSJ: 9^ffi^MB®T*l4, 5nm 
W±2 5 nmUT&frt.M\ 5 n m*«T'l±Slt*i!> 5 

[0 0 6 7]-*, 2 5nmi»))|V^»ti^< 

aflc<c9*jgUjj— ^-7-f HfMUfc9SiS<fc-50>-CjJ 
SL<^V\ •^-74S8rov ! ^<5'5.T/#)IU^--^<-7'(' 
hW^tt©«^f>tt2 0 nmWTttSrtiSitia 
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&j£#©^i|g££^©®*%tcgt&;L. 

[0 0 6 81 lE»l©«Kl4*/^*j£flg&lc::toV>T 
14, tm&<0*'<y9-#X (Ar^CtM ©£#£- 

^CifLT, E»Sl-ja*f$n5»i*^-Ar*Sr# 10 
<-f5r kfc&gX'hZo ffii^^^r— A r \%^'<y9 

^©^©v-fftrt^feS. ici?^^-© 

##J*©88#t58)^:£a tomic peenin g$)IR: 
-ltxltttC<£ffl£*u5A r y^-CH: 
atomic peening 4 9 , Ari^ 

i/^KICZgA$ixS„ Igf ©A r 41:14 9, atomi 
c peeningM?:I,it?>:i*'Tt5. 20 
A r 4#'>&«4ill4\ iS^/f^-A r RB.WSUg: 

V\ A r ft/J^imtfiiiJ^/Udr-A r <DBkW 

$CL<, &&!4i«<ft5k©©, KflclR9ii**lfcA 
r flS&iiL*- hBflCv o i d t/io"C*f(H 
U *jgUOB^ttSr^b$-e:5. SBflUBBtf ©SS* 
Ar»(i, 0. HjjB^/oKUb, 1. 5Bf%£lTffo 
3, $<bll, E8E*'<??9 V;/£9 fcRMtt*'*?* 

Bt* s »feix5©-C#*Ll\ 30 

[0 0 6 9] ^Wcfc^T, fEiSJf (4±i<l!©jfcafiJc£W 
t5Ge S b T e^M±)S»i t4»?>45. ~t 
feSBfWGe, Sb, T e ©#7C^ft©tt/5 s 

_k*E©ffij&f&lllc$>ftl4*4 < . EMIOt&SK&CT 

-g-gti oia^eas-caaipUTt 4i\ 

iEfiUf legible, O, N, 2fctfsa»e>affih..5'>fc< t 
t>-o©7G*£, 0. lJg^f-%6Jl±5lSi^%«TSS*0-t- 

^S*fiT*-e:jB*tt«SrS^fc**5©T?»*L<* 40 

[oo7o] *-s<-y-< bmvgnkimmzig. 

T^-fr-flC S^^ttSrlS-rfc©tc, Nb, T 
a, Cr, Co, PtWZr©'M<H-i5r> 8 
B^%«T**-fS©##4LV\, 4 9#£L<I4, 
0. lHT-%y.±5M^%aT^Di-5o SbTelC^ 
mt>^D7c*iG e©-a-ti-©^P*l4^T'l 



#f|2 001-56958 
30 

SNf££tt©ft±tJBilT*©$ii8©fc©K, s 

Kftli'60^£U\ rtuib^iDTC^fcG e©£-f+© 
^£4141 5®^%WT*W*Lt\ r^bTE^UGe 

[0071] Al, Ga, I n £ 8 m?%UTWlM1r 5 
wi!4, £ifBfcfi££±#£itSil*3H#»"i, 

±C-S*nvfcit>, 6l^-T%WTi:-t-5©^»4bv\ 4 
fc, Ge tfc^-lirfc-^Wftlil 5aHF-%#T, 0*L< 
{41 3%WTi:-f-5^t^a*LV> 0 Ag4r8S^F%« 
TSStat- 5 r. 1 14^14 9 EfiM8SSr5kS'f5±-ea*Jis 
fe 9 , »cg e ASM** 51B*%&iH;i5#&fcfflv\fL 
14*, a*#KSF-Cfc4. L^L, 8JS^%Srffi*.58ao 

i4, ^y^*je*ns*fc9. # B B B K^-^©s«tt^a 

L<*loU Ge fc^ttftfcSSMbiSl 5 
K^%SrS^5i:lItFf^i: j ^-r^©T-»*L< 4v». 
A g ©£W 4<t LTfcfcfr* Lt^©l4, 5)I^%WTT* 

[0 0 7 2] $T, #*9J©1E»ltfl-©IE«S3tt, f& 

m) t-i-z&sifikz. mmit^mtLxit, sb.., 

Tc, W&fllftS b&<StT&&iZtt % &fBT'©T=- 

-c-14, -B.mmm&mM£-ttnm®mc&#}Lx&&<k 

[0 0 7 3] #3&93©!EfiUf (4, ftKflllAftlc 
i5»St» @t@T-©T --/KC 4 S^b b b t 

B 3 B ftlc4 5^f a i^5fcfc, ^fb*»SI6ftflslcJ: 
off5©*»4Lv\ te»l^^a-rs©i4 

Kft600~1000n inea©^^^^ 
#frV— !f— 3tSr, fttt 100~3 00,im 1 Mtt 1 ~ 
3 »m\zmMLXWML, mmJjfaZfe&ftii: l^X, l 
~1 0m/ s<Dm&feXfe-&-fZ>Zbt>m-£ LV\ i^c 

tlfcr ir(4WT©4 5l-LTBI|gT-#5. -T^^t,, IS 
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[00 741 ^ I^C h7 ->^±lC^*/<7-P e 

(gpw) rom^sracatw^RawL-cwfeixa^iK 

ffili, SEfilfcfc. «t 5»iB t K «t 6 flteiftftoias 

■5. 443, «*l«lxWR, i t»llWfe*^tt 
f^R.., ©Rtt^litflB] 3 £14, (Rini -R 

„, ) / { (r^ +r„, ) /2 \ x-mmtrnzwig 

-A^foHttfefi^tt-Ctt, *©R«¥SIH:2 0%4 
[0 0 7 5] ^t, flEfiUBW^JBI-^T^S. * 20 

am© t § oHW&itofflmziBim too. nsnAft 

14. 5nma±3 0nm«Ttt5„ 5nmit)if^ 

[0 0 7 6] #3PJ©, ff?2ffc!I»©filJ|L|4, iSU 30 
^©S'ft§rW$iJ-T5±T-tag-Cfo-5o I)l« 5 3 0nm 

/^X©iaaofcffl<©-?#4L<fcv\, #3KW© 
ffiSJBSrfflv^t. tI-7-^ftO. 5umUT<DM& 

— K (Will. $S7 0 0nm»T) 

^■5»£(;:i4, ±Efcfc«J6©S«j£lJ:o^-C'b. -1 
0>tiT*#&Sl;:&&. RftiiS 5 0 0 n m£JlT, H 

[0 0 7 7] ^0<S[b]|4, iSEfi6 3 0~6 8 0nm, N 

a=o. 6ffi&<oyt¥ : %&m^tz. DVD#i£©7t^ so 
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&^-9&mmm\z.&^xft., #ic, m&mm<D&\,^ 
w®z%2immi: Lxm^^o #£L<i4^©i&ff£ 

10nma±2 5nmttTtt5. i/^f ix©*^- 1>, 

^©±icigtt2,swi 5 *t 19 frimm&mmount 

-f5 Z k K4 <0 , ^*Jt&WB*^'l7-^-^>^^ll 

*miiw*i6joiaK»*^i*ra3E<ko*<ee>-f, bib* 

|6l (12ftf-AjfejSE*lRl©SiE*lRl) ©fifl&MSfc-CS 

[0078] Srasifcstti- 
%¥mcirz>zkx\ mMLxmft&'gitztizz tta 

<, Silg*fl;i-5rt©-ct5«Srisrf, $8**811*113 

sp*s®<r<*v^2»aSft^L-C, Eft8i»P>. ffi 
toTi«Sftg**©RWS^©»Sft5rffiili-5r kX\ R 

[0 0 7 9] *^S^lCio^TlHg;fR\e^*©. apV^2 

Sin s e c-fc+n s e c ld*JV>T, te^Jl^ibKWJf 
©ftf&&{ei§i-Sr fc#T£3fc©, ftJRK.t9iK.S6Jl 

5s S i 0 2 , T at Os . A 1 2 O. x A 1 N, Si 

[0080] &%m\^mz>imte, Kftmvm 

%-*m<l,Xt>mi8.XZZiK 5MIWfW30 0n 

tmm&£ 9 , Kffi*fS]©?as^te#a*/5 3 #'bn7£ 

</\ Sfc, RW«i<*:©^ft^#<4t), SWS, 
I>^TI4IE^)l©ftiP!^B$ra^A^^ 4 pli/iot, * 

m&mm<nRmzm<®rtxmj>fa^<otiim&miii$} 

14, BW*lRl©l*jEW*lR©»f^©*ttBL» IE® 
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[oo8ii *&m<». v^t4 im2&mmx'(D 

PR* LT, ^Att-r-^&^Osy^OJSfiK 

£5tH^o *> © b 1"5 Kfck. iB&^tttf tift-C 

[0 0 8 2] JM&Wfclis^-CW:, ^2rii©W^tL 
Ttt«ie*iJMS^:fra s a*U^ ^©§£141 X 1 0 
p J/ ((im'K'nsec) X'foZ>„ LA" L&z)* 

^gTOttTIi, ZnS, ZnO, T a S 2 X»4Sr± 20 

Mmt®<D 5 < £ -b-a^r 5 0 m o 1 %w± 9 

Omo 1 %£AT&3k Bt^Xtt^»Ai s 10 0 0 

[0 0 8 3] J: ►mftWtCliL a , Ce, N d , Y*£© 
t±g©iSftll?r 6 0 m o 1 %£Lk 9 0 m o 1 %UT^ 
tt&&ffiW.t£&&% LV\ fo5lU ZnS, ZnOt) 
L < tt#:USttfl:*b©lftJ*»l&ffl& 7 0 ~ 9 0 m o 1 % 

xtf&fl?^ 1 o o ox:u±<omm{t^unt lx 

14, Mg, Ca, Sr, Y, La, Ce, Ho, Er, 30 
Yb, Ti, Zr, Hf, V, Nb, Ta, Zn, A 
1, Si, Ge, Pb«0>Rfl:«tK &fc*-*»C 
a, Mg, L i ^<Dyy{tm*m^Z>z\ b&X-£Z. It 
ICZnOt^^n^^tttWt Y, La, C 

nmi !9ff^t^-:?ra;£fa©^#*©+#&¥ffi{b 

3ft*as#f>n*^fc«>, 3 0nm«Ttt5. «L< 
142 5 nmOTitS. 5 n m*«Tii. 3? 2 ftSBffl 
T-©$H5^©g®^3l7}^+#-C\ Eft«*teT^*U 40 
<fc*>#*L<fcV\ JB2«aiJl4 0fl[$tt, fEfcU- 
— }t©fcR7> 5 600~700n mTi4 1 5 n m~ 2 5 
nmljfJK, $ft^3 5 0~6 0 0 nmT'l45~2 
0 n mi*i L < % 4 19 L < 14(4 5 ~ 1 5 n mT*fo 

[0 0 8 4] *3SWK::|8V>-Cli, ^SlC^fig^T' 3 
0 0nm£lTO*^Rit»5Srffll^T, «*lRl©ttf»S» 

tt'</u* < mftV > < fcoT 

V*5G>jJMfaT?*>5. #1-4 0 n in*S|(0}»RT-H:BKfi 50 
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[0 0 8 5] *5BWt*i^-Cft»*!|*ttSr*i-fl5fRe3l 

hz>„ m&<»m%mn\*%<omm j <?fflfemi$<nmmx-m 
mtzntzmammx-m-t. tmm&bmmmen 

i§»©4fl5fHfe-C»jr , C#, J I S K 7 1 94IC4 
iX&feZtlX^i. #ftlc4>9, 8lgl©?S!ifc3J**© 
t © SrHSJ-r 5 4 >9 h 14 5 *»Jc:lfflffi*»oSai4© &v ^ 

flH8tt*# 2 0 n Q • 1 5 0 n Q • m«TT*fe 

•9 , 4>9£f*L<l4 20nQ- m£A± 1 0 0 n Q • m&l 
Tt'fcS. fMSJ£#i*2 0 n Q • mTftMOtTOttftRtt 
fl8T'l42?fC#Jl-#K< V\ WWtmm 1 5 0 n Q • m4 
?»*a»et*as*f V^-Ct, 0M.fi3OOnmfcffl 
7L 5 ffHH t i- *ttfffi««fitsp 5: Ttf 5 - b (4T* # 3 7)5 . 
*3SW#t>©&Mlc4ixf4, c©4?/4i«frfflS95i¥» 
»-C-ffifflffitt45©^TtfTt>. +»*tt»«*W:»e>ii 

ft?i>ofc„ (?HT-i4*<iffi»afc 19 ©facias** lt 

■tlcttm^^Q, *t»*tii^.6fcaf)*iJt="^ h©« 

tI<<CotL*9. »*L<I4, Ki¥3 0 0nmaT 
T-®^Stn;*0. 2y.±0. 9Q/D£AT3»«»e)ii5«t 
5*. te(Wt«et*«»«rffl^S. 0. 5Q/Di«*t 

[0 0 8 6] *^^lcjgLfcW»!4, UT<r>bio<0X-h 
5. 0<J^li, SiSrO. 3S*%W±0. 8S1;%W 

t> MgH. 3fis%«±i. 2a»%yT#w-rs 

Al-Mg-Si Jf^fe-Cfo-So A 1 1CT a , T 

i, Co, Cr, Si, Sc, Hf, Pd, Pt, M 
g, Zr, Mo, XS4Mn£0. 2JST-%£A±2H^% 
WT^tfA 1 &&I4, SS!)07C**«lcJt«ILTft«agi: 

Al^lcHLttt, ^9JD^#JS0. 2m.*%*ffiX' 
14, jSW^fctiSas, ltny?tt(i^+»T?fc5 

iP^t LtttTa#lftU\ ZnS^ 
t-r^±^«^®4t->?tLT(4, TatO. 5S^%« 
±, 0. 8H^%aTt-f5A 1 Ta^i\ WAttv 

Mf^fe^*©-f-'<T^-'<7>'^^<SIM-r6S 
MHi LTM* LV\ Tami^WO. 5J^ 
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^%(0^ipr-MA I^AI-Mg-S i ^irtt^T, 

9t«t LtfflV^i^ $f*U«J¥til 5 0nm£Jl± 
3 0 0 n mUTX'hZ,, 1 5 0 n m*ytT'li^fiA 1 T*t 

aawft*rt^+»-e*>5. 3oonm&S;t5^ na^s 

i:^L4v^U Sttl^©^©©!^;!^*:^ v £p 
oTEflyiroft^«asS<<coTL*5. Kit 

10 0 8 7] ££>K % AgClTi, V, Ta, Nb, 
W, Co, Cr, Si, Ge, Sn, Sc. Hf, P 
d, Rh, Au, Pt, Mg, Zr, Mo, XltMnSr 
0. 2®T-%W±5J®T-%aT^ti > Ag^t>at L 

IV^i^ UMgffW:4 Onraail 50nmg 
TT-foS, 4 0nm*»^^mAg^?fctt!R&£tt*+ 
.#-?fc5o 1 5 0 nmSrg^Si, fi>4S7K¥*l*l<J; Ofi 

[0 0 8 8] *|SM#feH:±iB, A 1 ^roaSSP5c*, A 
D-fe^f- + y/<wiljjtK^g(4l X 1 O" 3 PaJMTt-f 

5rtiiiisu\ io" p a i o gvims 

[0 0 8 9] *>5i>ti\ ^gl^ft^TC^Sri H^-%J; 
<5 £ < £tr»£li, j&R U- h * 1 0 n m/fm± tL 40 

^■fcfc*. AllCTa^2Sf%lSilALfc 
VH* (At, Ne, Xe?) IC<t>#c#i-5„ 
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^KioTttife* bftv\ ift«ie^*^#5fc»lc(4, 

£5«fias*>5fc». S#©/<7^S:#lftL-Cftaffl 
5„ 

[0 0 9 0] Skfc5««te*iffi«*ttfcx.5fc*(;: 
R»S«r*B{k-f5wttWS*-C*>5. d©i#, '>£ 
< 1 1> l Stt:±EttlKJ¥© 5 0 %W±<oKJ¥^W-f5 

V\ ±&«SBfc<0lS!fcJNBSJ: LTA 1 Sri^fci" 
5^BSrl nmHil 0 0 n mtATtSttS w £ 
T-fc5o ff££5 nmtA±i:-nui. «#ft#«ifii: ft 

fei*J&-fc:«j*£ii*+ir\ Ai^tL-cttifi&tl^ 

tHICflSJ^If , Ta, Ti, Co, Cr, Si, Sc, H 
f, Pd, Pt, Mg, Zr, Mo, XfiMnfcO. 2 

mm<omz\ti nm^mximm^^+^x. 1 o 

li, 4*fcRW«#A g ;mAg£&©»£fc^»-Cifc 
5. ft-ffftfe, Agtt#36W^#*L^i:$ft5»Mfc*J 

[00 9 1] $ blCAg£-&K#t/l£ A 1 £-&|fffiS£ 

fflv>5»-&, Ag tA i tt&tfcttteaifcftL-S'-nvfi* 

-g-^*T-fo5WT\ Algl^lnmi»)f< 1 gfcfkL 
W5i.m, £ < IC 1 0nm^ix.5t ^il^flMStt 
t LT©^rtWi:frn5©T*#*L< ftv\ KWS© 
^•ip-&T0fawKff-e3fa«)ffiffllgSt*Sr#5fc«>lct 

-Vv YW&*x x>^x\mfc<omt®i£*±.%-z 

■frSSHtfcftS. Sot, «Al^«A g o»Ri:l 
*Sr#5^tt)W^!|-C-fc5„ «ic^3«eft*T-T'$>n 

^JR^e>ft5#SSW®t U ±)i«J¥^4 Onm)iL± 
3 0 0nm£lTH, #BSWS©»$© 5 0 %&L±.tf 
foW&tnM 2 0 n Q • mti.± 1 5 0 n Q • mWT©^JS 



(20) 

37 

%<omm. -r^hmm^mtmm^mff)^^ k 7* 
[oo9 2] «x.tf» *mwmwzm&x.mDVD\cm 

fflU ff 4f ffl ^ y»D V D t S«tt?:it(*t 5 i t 
*U4\ IElSS«riBi< P>fcl4*4P,4i\, *fc, ffifffl 

7°^— ^-T*ii^fflV^tL5, DPD (Differential P 
hase Detection) StWnS h7 ^*>^t-*ffiiJ s 10 
^WSSaffl-Ctar&riS&g-CfcS. 0 6liEFM7'' 

CS£m^ (i£iflEj*»«r^tfS±flr#) nmj&ZTjkta 

ttg«&±, *ie^ (issttffi) <DmftX'<DfcMm 

*>?>S3t3t«)3» i Ka&tm ; Wll!i s raffli:<c5. SW)tro 
3£ggt4, S^tfjlc&hfittfi t # B 1,fMWM^-e 
fc*3 0 ±|EE««W«W«^«*aO. 5glffon 20 
tf. &i?yf#mLt£&bkt>'K.. ±IEDPD}felcJ: 

[0 0 9 3] B7t. jftatt«:4S«iai-*5»t5Rit* 
Seotf-^«S|S:^Ufc 0 Jl«y*-sK^-h*S±»c. (Z 
n S) so (Si Oa ) ™ i%K8> G e o.o6 S bo.69 T e 

0. 26 fafiUl, (zn s) .o (s i o 2 ) 2. a i 

0.996 Tao.o« RMl£^ttfct><Di Lfc. &J1©JB 

*m©**B»f*tt, ±T<D<fcflJif4 2. 12-0. 0 

1. RltSlil. 7-5. 3i,S«(4l. 5 6,rdfiS: 30 
■ tt#ft»Rffi (MfiS©tit-i^) x-3. 5- 

2. 6 i, ^Wfb^CO^Bl^ffiT-2. 3-4. 1 iffc 
ft, 18nm, 2 0nm, 2 0 0 nrnt-^t Lfc„ f 

[0094] h 7 mmmx'i-i, m 1 &»je *■ , mmm 

n = 2. 1 2© (ZnS) » (S i O2 ) 20 Bit Ufc„ 40 
rcott, £l0>«/MSd. I4^J¥5 0~7 0 nm, % 
2C0lS/hffi:d2 l4HfJ¥2 0 0~2 2 0 nmWS. 

)g B B B ttffiroSitW®/ht fca » 

■5ffi/Jv!?,]|fflll4, di , d 2 \C2. 

= 1. 8~2. 3U&Xh<9, d. Ii60~80nrai 
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TU 0. 5*ii!S5OTifiL<iVV 2. 

3&.±t-fhts mA\&<DK%imi)m<te'9-t¥2 o% 

\zt£%(DXft-£ L< 4i\, 

[0 0 9 5] *^l^l^5fa«SC0#l^iaTi4, IH 7 
ttfS 1 »KBBSJStt 1 5 0nm«Tti:ifft5O*a4 
3filWi££[4ift* 1 5nm/g>tfct), t©»l 0 

<ftv\ BP*>, ®7 75^fc>^5J:5l-, E*t*l*BrS0> 
RJVd. jl»e>Ad1*ft$4:, !B 1 ©«/JMtt d , ittff "C 

[0 0 9 6] »JS±©KI?»**±. aSlid. IC 
*fLT±2~3%^-tt©[gg-cfc5. t£oT, d. 

ft *> 5 </ M±7 7, 7 ROWRlt fcfllfM ttJ* 5 ©ft 

fiJ-efcSo Sot, ^tfftiKitsiej^T^*/^^ 

Js^Ttt, ^l»18«^foSgSI¥< LT, KftftKlJR 

laftJitt, i o oi-;®m&xibZ>&s o o~6 o o<c 

[0 0 9 7] *«C«£fcflN:fflV^5.C»*L^JtE 

(4, ftfl: L 5 !7 - P e ©Efik3t*IS 

t (TI4S?P7o -7 7^W, ntt2£l±roS») . IE® 
[0 0 9 8] 

[^Cl 3] t). T\ o. 3. T, c*2 T, ^2 T, 

• • • „ at T, 5i T> • • a. T. 0. T, n 

2 T 

[00 9 9] (fcfc* mtt^W^Hi-Cm=n - 
k, kl40^k^24-5Bf:ti-'5„ 2. (a, 

+ ) +n, +)): =nH, v lin- §045^ 

ft, U2 14 »)2 S 0 4331ft, OSt), +r,2 ^2. 0 
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b-tZ. a, (l^iSm) ita> > 0 ft 5 Hlfc £: U 

0. 5nif5o a, =0. 1~1. 5, 0, =0. 3 
~1. 0, /3. =0~1. 5 t L, a, = 0. 1~0. 
8 (2gi^m) &*5 % 3^ i i IC*J 

Km +/3i-! =0. 5~1. ScotaHI-fe 1 ?. ^ 
o, i l££P>-f-£fc1-5„ ) »«HC^WL, a, T 
(1 < i ^m) <0^rtlCt5^T(4ISf^^®$*5 

U jSi T (lSi^m) ©B^rtl-fcl^Ttt. 0<P 10 
b^O. 2Pe (fcfa> 0. TICjo^Tti, 0<Pb 

[0 1 0 0) ±&©«frlw#e^ftfc0H£flJt^3.i: 

<H3m/sM8m/ Sl ^^ICfi, Cftft^OH 
%\Z£V lm/s^l 5m/s©j£v>jgM£a$&HI-*i 
V^T, ftffi^— ^1:0. 5 /imWT^ffi^S-^-^ft^ 
SHE®;}* "TIBi: ft 9 % 1 0 0 0 ®U±.<Dmte l,3~~-s<~- 

^S^IB^SrHm-fSfcfetCKt, j^ft 350-680 
nm<DU— tf-ftf-ASr, Hn&NAjiiO. 5 5 tAJi 
0. 9£HT«J**W>'X*aiLT«a»aic:^3tS*-C« 

[0 1 0 1 ] <fc 9Jf*L<»±> NA£0. 5 5&±0. 
6 5WTti-5,, NA#0. 654Sx.5t> *tt©ffl 

DVDiif, 0. 6mmgIOf$OiS^Lti$ 30 
#f-.A.«:Att*tf5»&K:Hu NAIiO. 6 5gS*s 
±Rt*S. -t LT> H8I^1-J:5K, 3 

XtflEft^Plia-v— ^vSrjElfSr fc^T*#5„ 0 8|c 
fug, IfcTtittfc— 9r*-S&£M:&V\ o^rj. 

^2. ot/i^fEB^T-, ^stu, t^s#, mmz 
■racist. -r-^srEsti^ijt-t-sflDKwa-efcs. 

[0 10 2] tVU /3. O^v-^nTl^tt 

"bfcSo *:f£©0. =0 t LT>bJ:i\ 0<JxJi\ EFM 
^Hl-Jb - V^T3T~1 1 Tro^-i?0 5*>l 1 T-v- 
XI4EFM7°7^^gilC^t^T3T~l 4T»v- 

■^fV^T\ ft&©/3. &ft< LTi^iPB#^Srft«)|C-f 
6©i!>5&l\, 3 Tv-^fol^v- ^©^-g-li 

tt/3. SrM<-f-5ro^J;v\ ^©Hgilsiio. 5ggt* 50 
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*>5. v^^SDVDSS©i»e«!6a«rja^.5J:?<C 

[0 10 3] ^7^/<7-P b©^# ££r^;i 

5rtT-t), ^-?%m$:MWX*%Z> 0 09K, 2o© 
flE»^/u^S:Ba«tLfclSOSB«Jl©fc5 1 &©fi/S©B# 

StWP.fEfib^MPl, ^-7/^^, Eft^'/i^P 
2 «r«RWfcHaitLfc»£-<D, iESt^* P 1 &mttL 
tz.&.W.X'OU&.mkX-h 5 0 (a) liPb = Pei:Lfc 
»3\ (b) liPbi;0iL7ci^t?fe5, 0 9 (b) 
Tii, *:7/^i/;*Eng©'W7;*/N'!7-Pb;4S|J£A/£ 
0<Dfc*, TL' tt»^J:9+^[B:V^*-CT^9» A» 

MK^P 1 ffi*fn*K:i®BU •£©$©:* 7 ^Vu*B# 
©Si^CJ:oT®fiK*n5. 0 9 (a) -ctt, * 
7^WEF B lt-ti*^!7-P etfSfSltSixSf::*, 1 
#S©1E^a-;*p l RSW^»^*PiiS^ii< , 

miSflH;:®* 9 , $?>JC, «Hfc<DSS«fc'<A'*P2i;:J:0 

a & t m fig? * x- mm z *i. v £ Jxic 

[0 1 0 4] *|SM©at«:l-#LT, 0 9 (b) 

m.T<D&m.wx<D*xz ftfeft{bagsr*rfcft, k» 

®iB£tfSiSjBl£{C|3: Jfib/fV^ (b) ©^07 
b Z Z b X, W&M,<ti>mfflX2 hb^iLhfr 
S^fcT-foSo fcSVMi, eafbja«Tctciffv^tt:t!E«j 

Sb?7**tfS3c£|;i#&1-.3fcJf\ i«ifi«Ew^f B ^g 

[0 10 5] — GeTe-Sb. Te 3 «fa~x;^ 
^Ttt, 0 9 (a) , (b) Vvfft©fi£7'c!7 7'f 

^o»»-etti2:v^afl[<6H, #i^iBSift:ia«TciE 

V ^?BSlDcT*©^ B B aa^ t T m tCigV ^?a«^I^T'©^^^ 

Jt«fl«j[ffii»Sfefi{t*sfigr5fc t^iLbns. GeT 
e-Sbi Te 3 T*t. P b < P e b LX*y<A>X & 

m^xu^y^^ y&nffl-rt>m£i>hz>&. Pb/p 

e^o. 2b-r*b, r cT5.mx<n^ittmU^ti-f 
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A»;to-CiB*tttl!»s(£TT3. U/6>U * 

mw\z&z>m&mttmx'\t. t c icis^itiStWiKfi-e© 

'&gk<tn\i.b/vb'mifo^t^x.bftZ><DX\ Pb/P 
e^O. 2i:1-40«s»4Ll\ &51M4 4 9 ftftftK 
(4. OgPb^l. 5 (mW) iLt> hy-ydr^i/U- 
-#;$5££-t-5K>3(^Pb£fflv\ x%Z>t~rtM,%;b 

[0 10 6] 0 8CD/^^^fi|*}felCjoV^T, Wfc. § 

Wfe-tzz. b h^®xhz,„ 

[0 10 71 *fc, /^u^»§3*)#^Sr^D^^S»T 

m-r^n^/u^m'wmtvx (m icm= n -iw 

J§£\ (c) |;m=n-2©|^?:*t 1 ft*; (b) . 

(c) -CttHSrlWIStl-Sfcftl-TSr^lSLru^. ^ 
f^lt, oi (2gigm) Mj3, (2gigm- 
1) 14 i f-J:^T— fck U a, So, . a. + 0 w 
= 1. 0 (3^i^m) tit, a, (2SiSm) <D 

fc. Pb£S£ft/*7-P r tPClc-fSwtt, [hISS 

g^-Vu-* J: i) !7 - £ L T t> 4 v r » 4 5 fc^* 
14, 01 ltjri-i 5 fc3«©^-h38£lsll&fc*:;h.e> 

[01081011 14*5193 <E>!E®:£8:£. 4 5/</u*5! 
±*ft©-«©BlWH-e*>S„ (a) tt?p^ft, 
(b) I4r-^f9#-e<fe!). !EH^/u*38£lH]8&tp©3 

fflcoy- h«±iaiB*»e>55±-r5y- mi # ( c ) g a 40 

tel, (d) Ga te2, (e)Gate 3T'fo5, 

r*x6> 3ioy- hfg^<oGB:lOi<ft*fc*-c*;< z. t 

X\ *««©/^^»i*ftiJ«irt-et 5. Ga t e 1 
teKfi^Vl^fS^EIffla. TiD^-Sr, Ga te2lilt 
/<^oiT (2SiSm) «:Bri£e«aS£$-S$*>f 
5>^^^to^ 0 :;^^itti (42 ^ i gmlcio 
V^T— ^flac t-r^)„ Gate 3 \$*y 
ffi/Si T£5§£+5„ Ga te3#;i-> (i^/Ujgj) <£> 
P«5l4Pb£5§£U *y<Dffl (1~</MB;) (4Pe£5?£ 
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®,tLl,Xfc$>i>Z.bX\ 0.£0r tm£Z>\feh1rZ>Z. 
b frX-% 5„ Gate3iGatel C0:&*>±# 9 |}|i5] 
#)£-£2>CC>;6S&V\, G a t e 1, Gate 2 ItZtlZ'tl 
Z>ti\ GateK 2^*V©tt»4G 
a t e 3lcffi5fe"f So G a t e 1 ©g3gB#ffiT, b 
a, „ Gate 2 <T>'&W%f& (T, +T 2 ) t a, Srffi 
S-rnii, 01 0W* hy7^-«r«jret5. 
[0 10 91 ::-C> T, Sri T£l±fc-f;ftl4\ 010 
(b) Om=n-l«i^<;Mi:)i»), lT*ii 
LXmtfL'</l'X<0®.t:-m&tbitli. 010 (c) 
= n - 2 i ft3„ Z a. T£.l>* 

i5K$ti5-7-^*5rnTt-f5o *5fWK>£ibft 

T\ '>ft< £ t>S£l$KH:B£*fl!DVDi:ra*?©m4!- 

[0 1 1 01 "f ft:bt>, ftft#3 5 0-6 8 0 nm£>* 
HQffcNA;$>0. 5 5~0. 9 ©*f$J U>X£ii L, 

Sffcot, 01=11-1X14111=11-2, OSPb^ 
1. 5 (mW) . Pe/Pwf40. 3JW±0. 6 SIT b 

-tZo ZLX. 

a, =0. 3~1 . 5. 

a, S a , =0. 2~0. 8 (2 g i gm) , 
ai + /?■-, =1. 0 (3gi ^m) , 
0. = 0~ 1 . 5 

b-r&(DiW$.l,\>\ 

[0 1 111 P e/Pw(OJt5r-^lc»odi:l4, '<9 

-$£m&£.ctzbZ^ ^y-x-^-r-? 

b $ fcftiB*'<!7-<b*t < LT^^^HSrJElf 
ZtztbXhZ. Pe/PwiiO. 3*«T-(4, #I-P e 

^t. P e^iiWT-f-Atp^T-WS^ B B B S{k5rffi#^ 

[0 1 1 21 St, **Wfc«t>SJfl^©E«M5tt, a 

a, <0. 5niU kdS/h^l^Iir* (Sai ) /n£ 
«'>$*5ri:Asa*U\ 1-4t>*>, k = 0XI4k = 
1T'I4 (Zai ) <0. 4n, k = 2T'(4 (Ea. ) < 
0. 5 n b-i-6<Dtmt. LV\ »SL<I4. rwio't 

M-®ffl-r5fc«>»C|4, *^BJffi»SGe. (Sb, 
Te,-, ) ,-. IC*3I^T, mCy&O. 72£X±. 
7m/sKK*0^-/<-7^ HCI4y SrO. 7 4«i 
ir-rSc 1-*t>*>, Sb/Tefcfc£2. 5 7tl±> 4 9 
»*L<I42. 8 5&±©Sbyyfit5. 
[0113) *^BJT-I4, fB^S#l^Srr<04 pics b 
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W8-2 2 6 4 4^-^(C(i, Sbo., Teo jfifg 
»fi)ctCA gMIn ^-g-ftT* 1 0 ^%Sa^AP Lfc A 
g I n S bT eW.mmfrnm£iXX\,"?> 0 LfrL, Z<D 
Ag I n SbTeiBfiUf-CSb/TeJ££2. 5 7 

tt^P»^H^fcofc 0 KIT, *^JSrffl^Tit^|ft0J1- 

fi§nT»-7-^^|E»1-2)IC, Il2m/s~5m/ 10 
s W®H!c:ioV«T, 8fi6 30~6 80nm, NA = 
0. 6©*^Srffli^-C, fcfi^/i^Srn-UBfcaW 
UTiE«H-5»^Sr%x.5. *359lie»B<0-0!l L 
~£\ A g o.o5 G e cos S bo. 67 Teo.23 (Sb/Te^ 
2. 9 1)«rfliV\ ±IBAg I nSbTeK@jf(?3-0iJ 
t LTs A g o. 05 I n o. 05 S b 0.63 T e o. 27 (S b/T 
e ^ 2. 3 3) £ffl^5. 

[01 14] #3PJfflf£<£>fE®l t _hl2A g I n S b T 

fczm^xmQnms^Rxmffl&.z'&z^bitx-f', 20 
vtL&oxmmizmmommrft&mmx'Z z. mi&m 

mMmZ: lOOnm, Eii^2 0nm 1 3S2{S:ffJl£: 
20nnu SWI5:200nmiU l^-fitfe/Si = 
0. (15iSn-l) , Pw=10~14 (m 

W) s Pe/Pw=0. 5, Pb^Oti-5,, 
^ tt»Ag..« I n oos SboM Teo.!7 fE^Ulf 
(i. a. =0. 8~1. 2, a; =0. 4~0. 6 (2 
Si^n-1) ##4U\, Utoi =1. O, a 
i (2^iSn-l) =0. 5, ff. =0. 5 t Ufci 
£\ Ea, lin(Cj;^-fO. 5ni/i5 t 30 
[0 1 15] — ^, *^BJ<DAgo.os Geoos Sb,.n 
Teo^ fEftifTli. a, =0. 3~0. 5, a, = 
0. 2~0. 4 (2g i gn-1) tfftSU^KB&tt 
5„ £ ^AffclftiClia, =0. 6, ai (2Si^n- 
1) =0. 3 5 fcf 5wt*S-e#5 0 r©§&, n = 3 
0>B#, Sai =0. 3 2n<b&9 N n = 4J^±Ti4, £ 
ai ±?0. 33n~0. 34nt/i5 ( r.*U4-fft*> 

Eoi <0. 4n i/h^<-r-5^t* 5 t?f 40 

[0116] r^rticii^. £JlT©a*^»e>iii. 
( 1 ) ift^^-|EISICJ;6fE^m#p D p«(0^^<&^T' 
iflW-iEftolSljSj&fi, flEfStSfc-**. fetus* 
< ft 9 1-tf TEftSfc r 1 5 r t lifiH 
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(2) *igL*-^-7>f hB$(C*J(t5#SOfiy^- 

v*Wfc<r>m&*W®x^*><. ^-stoR-Sts 

(la. ) /n*«^$*Sa*^*#V\ ftoT, ft 
y^-^^S(t^1-V^5m/seAT»fiHST*t, lift 

[0 117] *3S93T*I2, w©J:5toRiEU*--'<-9 

-/<-?f hmw&mf&x-z 5 0 £fe»^ KSUf£, G 

e. (Sb, Te h ),-, t + 5 *K 

(0. 0 4 5SxS0. 0 7 5, 0. 74£y<0. 
8) £U ^ii^lCtSCTlEtt^^X^SU^^pI^i 
i-5CtT% 3m/s ~8m/s £^trJ£©B<E>i&j£& 

ftWI^m^^^X, m=n-k©kfi-£i: U /< 
-7^ hH#(0^i§S>4 5 tg:^lit\ Pb/PeXliai <£> 

[0 118] *BPJ-Cli $bl^ DVDOgifff 

0. 35~0. 4 5 mtt •5l/^t'^>5 E FM7°7^^ 

H5fe*Sat«tt3. 4 9 m/s T'$>£ 0 1"**?*), Kft^ 
6 0 0~6 8 0 nm(0^t$r v glPlfcNA^o. 55~ 
0. 6 5W»uyX?:lL > glSS-^LTfEgUf 
5t$*, ftS-v-^ft^rO. 35~0. 45Mmro$Sffl 

nlil~l AOmkt L, ra=n-UL, PbttOg 
Pb^l. 5 (mW) 0©fflT'^3fl-J;bT-St 
Pe/PwIJO, 4~0. 6©®H-e^jiS.CJSCT^ 
{liL^StroiL, (i)ESilS3~4m/s©8 

ai =0. 3~0. 8. 

a. =0. 2~0. 4T'fcoT i 1 s — S 

(2^ i ^m) , 
a 2 + ^. ^ 1 . 0, 
ai + Jh =1.0(3^i Sm) s 
/3. =0. 3~1. 5iU ai T (lSiSm) OB# 

(i i) !E»«i££6~8m/s©ttBfcfc^-a4, S 
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a' , =0. 3~0. 8, 

a', ^a* i =0. 3-0. 5 T'fooT i l£«fc fef— 
£ (2=S i Sm) , 

a ' i + 0 ' w =1. 0 (3Si Sm) , 

0" . = 0~1. OtU of T (l^i gm) ©Npra 

a' . >ai (2^i Sm) T*fc>9, 0. 8^ 
Pw, /Pw 2 gl. 2T*fo5*IE^ffiT'fo5„ 
W#fe©3£§IKJ:tU4\ Ml Oto^ArxWHlsmtM^ 

SPS^T'fi. r©»£Tl*fc&#4-;?y*aM&e>*tfc. 10 
[0 1 19] rrT\ $bl-a 2 +/3, =1. Ot-ftl, 
tf, ^^(BI-BBi-saft^^^-^lia. » a. . 0 
. © 3 fi 1 4 1) . fifikftr-§-«* 4 5 «{fc-C£ 0 * L 
V\ 4*5, ni LTl^bl 

6£5tt4<» EFM^7X|It'lt 3/4^11* 
-e, Rtfl 4Srfc5„ (1, 7) RLL-NRZI (Ru 
n Length Limited-Non Return To Zero Inverted) 

IC, -J&ftlc, lfgiiE^B#0^ns/^|S^|i2fgig|E 
fU*offiFlc/j:5J:5l-KS$lx5. 4ib\ #3693 fi, ± 20 

iE<o«t 5 4, -fem&m&mwui&b&mm^mz 

f2f$£:fT 7 (constant linear velocity, CLV^ 
§sk$:ffyjj^. (constant angular velocity , CAVj 

it) icaturt*raT*>5. fcs^i*, 

— ^— 7^ h£"tT9 ZCLV (ZonedCLV) 
fcjktL-Ct^rJft-CfcS. ftxV^coE&te, 8 6m 
m. 9 0mm (->y^CDt^X) s 1 2 0mm (C 
DI^-YX) . fc5VM4l 3 OmmOipl^fcD, IE 30 
&M&«4¥#2 0-2 5mmi>^6 5mmiS< \ZR 

[0 1 2 0] -m^. M$5&<D-?—?&%5.m£3£^X 

5©-c, ffiBfiflsL-^l^fctK jyff4#JW-*—*a s 40 

51* JB Rff t lEfls S * T ffl -CRWJi ic J: 5 

< 45 4 5 liBI«i-4 r fc ^T't 5,, fcSVMi. 

[0121] #»W©K#i:3tEft*fe©»^«r 
i&S|3:l£ 1 Om/ s tlTT-fcfttf, CAVM^ZCLV 50 
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[0 12 2] 9f?&©8Bftffl«Sr*-r53t#«J 

2 - 4 m/ s t « o &mmfflkto>m-e<D» 

mm>6~l Om/ s tt£t>jiO\-WiM#Z®fc£it. 

K£fiHg#»i¥&K J: o T & vi» 4 

^t45<t9t-S*^ns/^JifflT5r^C$-y:5„ r© 
it, -/-^Icife-f/^^^tilicmSr-^t U 0-H 
•/-v^5>l*jJ!/-vlcrp]^oT, p b/P eJt&tf/ 
Xliac ( i 141 ^ i $m©'M< 1 t> — o) 

45©«rES<'wi:^-C#5 0 4ti. ai (ilJlgi^ 
m©'>4<tt-o) **WK:«'>S-B:5, 1 14, flfl*. 

14a., a, , - • a. <7) + T'a2 ©#-£2lS'> 

5 r i: Srit-r. 4 ►) =Brftff)t>:i4, Hi 0 $ ftfc/vu 
[0 12 3] **W-Ctt, EMBfcJ*iNBtJ:o-CpjB 

tL, (fcfc'L, q!41^qg 

p©lt) fc*ilt3fca£«:a>, x v, 
>... , ft^j§g?r<v,>„, , */MSjiSS:<v 

Wft$^n.<„ T, ir-TSt, <v P >„. /<v, > 
... 14 1 . 2~3©^llT*fcoT, <v, /<v 
, >.» (41. 5£JlTti-5©iJ s »*U\ BI-V-v 

|ffll4*J*Jtf*ai. 5fet>m8.X'S>Z>o 
[0124] LT, H— y— >^Ti4, co, , T, , 
a; , /Si , Pe, Pb, StJiPwIl-Sffc!), *M 
v-^»|il6t|Un.,. T, <v, >,« 140. 5/i 
m^K'fcO, T, <v, >,„ 141 gq^p454t 

m= n — 1 t>L-<(4m=n — 2, 
ai =0. 3~1 . 5, 

ai 2 ai =0. 2 ~ 0 . 8 ( 2 g i gm) , 
a, = 1 . 0 (3 ^ i gm) , 

O^Pb^l. 5 (mW) , 



!£l±, o. =0. 3~ 
m = n — 2 CO^-g-lio 
4~0. St-tZ>Z.t 
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0. 4 SP e/PwgO. 6 
t-f 5„ r rt% m=n- 1 ©4 

1. 5; ai =0. 2~0. 5, 
, =0. 5~1 . 5, a. =0. 

[0 12 5] '^;*##]#ifeli, 

w N Pe/PwJt. ai „ 0, % 0. ItnT^T'fc 9 . t\- 
WJ— isfrbftfr/— VI-[6l^oT, '>^<Ha 
i (i 142^ i gra©'M< H-O) *¥MC|jt*l>£ 10 

*4o. oiTi^ts-t^u^. r *# 

JiZ-yfroi^ny^ilT, l£#LT, 1/10 

5:tt% ■f^xnv'— >\z)otfZT, &tf##Wyu* 
5 £ r. co-s-^ * n ^ o{g$C £ L T3££ £ * 5 r t # 
^T«6tf*>4. DVD-Cttl«5it?©StiSi'ny^«ajBc 
li2 6MHzgStfe5A^ > *ift2. 6GHzSS© 
^i-o^IRS, ii^li-«T'>/£<T2 6 0MH 

[0126] £ t>ld, KSBi^Wfcistt* P w©**« 
5rPw«, , Hi'hftSrP w.i. iri"Si:#, Pw„, / 
Pw.i„ SI. 2tU Pe = Pw=0. 4-0. 6, 
OSPbrgl. 5 (mW) ftZZ kfcX'% Z tt 

/<7-*±01&«:S.<SEft:-et5. *%WX\t. £b\z % 
Pw, Pe/Pwtfc. Pb^-StLt, '</\s*&W5 

«v, >„, -<v, >.i„ ) / 
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*a. to. >ft#'*7 1"5 -fcfc-C 

[0 12 7] *«WK*5V^Ttt, fE&WlC3t^y K© 

*3KW©#fEft#ifc«\ ZCAV#:£ic3fflL;fc{t!l©0i] 
fcJMWStU *rtJB««rSSl'/-^, ****** p'/ 

, >.., . **«iiss:<v. , m>mm&&< 

v, >..» , £9?o?*MH*t, . ftM^-^OB* 
RS]#J:K££n.i„ T, ti"5o ZCAV^jtlCjo^T 
(4, 36T*>5J:pl-, 

$<-T?»^t^^gT-fo2. 0 1*fcfc>*>, T, <v, > 
... #1 SqSpftS^TOql^L-Cfitf— febt£Z> 
4?|c N y->-|c^DTT, SrlE^**5. li 

fc, l^-/-^rt©**:*S^t*/MI*S:-SottiBrt 

[0 12 8] 
[*1 4] 

(<v, >*» +<v„ >.,„ ) <10% 



[0 12 9] SrSSfc-f i5l-'/-y©«S:*»S. 1"* 
(<v, >^ -<v, >.i. ) # (<v, > 
^ +<v, >.i. ) <D1 0%*fl*&ft3«fc3fc:U B 

q «/-^©(il4, ¥WS<r, >.., ©± 1 0%*ti 

©¥€^K*^#tf££ hi -5. <fc9£f*L< 

14, Kv. -<v. >.i. ) Hi (<v, >„ 

+ <v 0 >.i„ ) <D5%3iffiX'hZ><, /— ^©♦114, 12 
LTt> J: I rro^t^^fc 

■ris d «?#*i-cfc < t t> j; v \ mmmmmc 

3 0~4 0mmi|iS©ie$ifg*§£tCO^-O4, filial 0f@tl 

[0 13 0] *»M#?>©«IWtJ;ntf, 
0. 4(im§!tn, (2) aiSrMfc-Brtf. i?y^©«[« 

(<V, >»,. — <V, >.in ) / (<V, 



40 



(2) 

^(4HfflU-</PT**)ofc 0 JW±2o<D^[4, I2»^g 

*i-#57t*ic(4, mmn±mmvim3. 5m/ Sl 

S3f^Pj/^Jl»]TSr^3 8. 2nseciLfcil, 

/45»4 U\, Z C A V«E*lii*il^T^©*frSrj9lfci-fc 
*»^»4, TIE (3) S: 



[0131] 
IISCl 5] 



+ <v, >. 



[0 1 3 2] &ffitz2tattt£bfo\ -rt£t>h. (<v 
, >», — <v, >.,. ) ifi (<v„>„, +<v, > 
Bi n ) ©l%*«t^5J:5l-U, Sq /->-(Ots(4. 



50 



[0 1 3 3] 

[mi 6j 



n ) < 1 % 
(3) 

©fc*, E@i^2 0 0i£Jl 
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T, <v q > BT . = vT 
[01 34] XfoV, T q < v q > B v. ^ q ^ p& 

T% ISIS— feh\*s ±\%M&<DWM*:^tsh<Oh-t 

[0 13 5] JK±^J:5&*{*Ofci:T\ DVD 10 

km^<DW&&&$:&Zffii»fimz<>^xmi+Z>. 

^6 0 0-6 8 0 nm(D)t^, iPtNA^O. 5 
5-0. 6 5©#«uyXS:IU StR£#LTE»Ji 

*Mfc©ftrtJS#¥ft2 0-2 5mm(0©ffl^fct). ft 
^H^g5 5-6 0mm^«ilCi)!), WiftfflMy- 

, >~ % */Mft*«Sr<v, >. in , Sfp^n^JS 20 
IW£T q , fte^-^^«Frattfi*S:n-i. T q 

nlil -1 4<^SScT*fc9. m=n-ltfc^ to 
, , Pb&tfPe/Pwl*V'->^<fcbT— ^T'fcfl. 
T q <v, > a « 111 ^q^pteZ>±X<Dq\CttLX\Z 

[0 13 6] 

[&1 7] «v, >~. -<v q > Bi „ ) / (<v, 
> M , + < v, >. in ) < 1 0% 

[0 13 7] S:«fcU ( i ) % 1 ^KJBlvctt. 
a\ = 0. 3 — 0. 8, 30 
a'l^a' i =0. 2-0. 4tfcotiiabf-^ 

(2^ i ^m) , 
a'l + fl'iSl. 0. 

a' i + 0 1 i-. = 1 . 0 (3^ i ^m) k U ( i 
i) ^p^-^ICjoV^Ttt, a" , =0. 3-0. 8, 
a P , ^a P , -0. 3-0. 5T*fcoT i iabf" 
aE ( 2 ^ i Sm) . a P i + /3 P i-. = 1 . 0 (2£ i 
^m) £Lfc£#, (i i i) f&^-^lC^Ttt. 
a' i ^a" i ^a P i (2^ i ^m) tU a 
' . II a'.ia P , t^CDfit £ LTlS^Srff 5 0 40 
[0138] ±iafS»m«^ftrt^^*S 2 0 - 2 5 m 
m(Dmm\^h v ) , MSj&5^5 5-6 OmmOffillK: 
*>5»S\ S»fB«<0*S«tttt 3 0 - 4 0 mm £ ft 
5o ^LT, xV*^£ftft^O!gl ✓-^|C*5^T< 
v, >„. =3-4m/s tft-SJ: 5tC^iiaT*[MIte 

{CO^Tlia' , ^ a" i ^ a , (2 ^ i ^ 
m) fcU a" i i** a'^a P , t«^Ii:t6c 

COffiH 0. lTtKttO. 0 1 TM 50 
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(4) 

, ^a P . (fefcl, a l ,>a P . ) t"f6 0 
[0139] £<bl^ Pb, Pe/Pw, 0, % 0. I* 

^•CtSo »SKIt iftbP e/Pw, Pb, P 
w N j3. v (a i v a" i ) N (a c> a c ) COfSc 

JH6o /M7^7-PbS:fft/^-P r tRClc 
+ 5<D-C*>*tfi* /^7^'!7- P bl*fc;tTfS*L& 

[0 14 0] IL^ti. 7 ] J try h?Jfcb<l4»3EJgtJ: 
tt*EftfflRttl^ BET K^flHBkfcfel^ gSTKf 

[0 1 4 1] ±SiOj:5)ft. ^/-vrtlCfB®^^^ 
tT^^li, ZCLVM (Zoned CLV) T*t> 

gv. t (Oltvout /vin^l. 2-2tfc0, a, = 
0. 3-0. 6 (2g i ^m) RX$&. =0 — 1. 5 k 
U Hiiffi^ibTm, a 2 (3^i^m) , 

a, T. Pe/Pw, R^Pb^r-^irL, fftttKCtt 
CTai (2^i^m) &t^/Xtt|8. ^IftJW: 

tl^J:9IEeSrW5. ZCLVMft Cftfltttr^S 
*|pK0*ftO'/-^K^»-f 5 ^ t ttZCAVttk m 

[0 14 2] -<Dtc£>. *5SW8E»*ffiSrZCLV*a 

ttSr-tlx-fixVi. , V« t £^-5i:#, V in tVou, <£> 
St'hS< «x.tfv- /Vi.Srl. 2~2£-T5 

X\ j»ii3-8m/s<DJEjeffl-C|E»^rfig-CfcS^?>. 
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-^©Sif!?n -y^JifflT, 14, T, <v, >,„ Srq 

[0143] zlx, &v->\z$5\,^x. mmitztiti 
mm'^^ftmjs&zm^o t&*>*>, a. =o. 3 

~0. 5 (2^ i ^m) RXfQ. = 0~1. 5 t U $1 
3ISICj;P>-fm, a, +0.-, (S^i^m), a 

1 T, Pe/Pw, &T>'Pb£r-£i: L, «i!jISi-J£X 10 

?„ fiiixli^fc, CLV#it, ZCAVM, sSttMiZ 

'So 

[0144] T&;b*>, js,r B ^5r*fsfi!: • m^mmt l 

WinV^^mmt U ftM-^-^ftO. 5fimaT 20 

JrnTtLfctl (TI4»2£? n y y MMs n (4 2 W± 
[0 14 5] 

[S18) »), T, a, T; 0, T, oca T, 0* T, 
• • • , as T , 0 i T , • • • , a. T , 0 . T , rj 

2 T 

[0146] (fcfcU ml4/VU7#filfcT-m = n - 30 
k, k»i0ik^2/£5Si:ti-5 o I, (a, 

+ 0i ) +r> 2 =ntL, r;, (4 tj , SO^SH 

7)2 I4r,2 ^0&5H$:, O^r), +r, 2 g2. 0 
a, (lSiSm) 14a, > 0 &5H$Ci: U 
0 S (l£i£m) I40i ^ftSH^tTS. a, = 

0. 1~1. 5, 0, =0. 5~1. 0, 0. = 0~ 

1. 5 it, 2Si^m/i5itfcVTa i 110. 1~ 

0. 8rot5iiic*,i3 s a>o, i i^i^-f-^t-r?),, * 

4b\ SgigmriSilCfcl^ai +^-, »40. 5~ 

1. 5<Dmm^hv. a>o, i tw«t^>-f-^i-r2)„ ) 40 

lilESS Zmffl. £ -fr S tc fc -5 P w > P e f£ 5 flE»'< V - 
PwOEii^.lML, 0 ( T (Uigm) (DtifffliH 
iCjo^Tte, 0<Pb^0. 2Pe (fcf:U 0. Tlz. 
iol^Tf4, 0<Pb^Peift!J5 3) tt&'^TX'* 
!7-Pb«>e*3tS:fiR»U 4 6>-f m. a,- + 

(3g i gm) , a, T, %.W ai T (2g i g 
m) 5r-StL, fitiifttf'h&VMSJfl. ^^fBKc^D 

[0 14 7] £1\ fE«M£-£K{£ofc#>(^ ±i£ 50 
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Bytmwmtm&mzButMzitxmtzitZo ^l, 

T, tt)3Si Sm, #£L<I42S i Smllfc 

-arsr t&xtz. «i +3 i-i =1. ot-t 

1 1 <oy-h&£<oi"( 5 >'^(O|5i0Ji!lcloV^T, 

1 14$) 9 5 5) , <(€ a 1 TC0@^S^/U^-f@ (Ga t 
el) «tt1-5«ai T (a, T) 

Sr18»iB (Ga t e 2) ?g^$-y:5-*, ft»*7/^ 
^•fi/J. T£&£»5G a t e 3 O^iSldJC CT^k$ 

-tmi4*&v\ 

[0148] *IBfik*SaE-C©Jft*SB»^-«7- 

Pw„ /Pw.,„ gl. 2, 

Pe/Pw=0. 4~0. 6, 
OlPbll. 5 (mW) 

fc-T Li\, nuj^roi^l-, 'Pt£<bh 

(C, m= n - 1 (Cfc^TfiZ a. <0. 4 n ir L, m = 
n - 21^*5^X142 a, <0. 5ntt5©i«lfiL 

[0149] $ bJ-, t-^-y-r h^F<Ofti«^iig{- 

tux, /<— 9w hm^mmm^n ?>ii. 

P e/PwM-Sffc5<t 5 *SB«ySrife*Sjaffl-Cf 

:©f^ '>?i< t fcP e/Pwit, Pb, Pw, 
a, T, a: T, (0 L . % <3 " . ) rofcfit^. h<bfr 

mm z i%x v ^tf, ^i4 v mmte/^xftmijm* g is 

[0 15 0] **»aK**/h*a^E«)« 

^1^14, zm&Lx'&btizmm? o y 

tile, x-^^n y ^ fclHltera»m^Sr*4$*T, 
[0151] ±i£©4e>fcLT, ^V>(4 

^ -v * /u tr ■> h M tftum^m \c 4 e> T ta i?- ^ 1 4 5 4 
a*»rifi-e*>a. i-4fc*>, sa»snfc-^-^*»5>^$ 
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(PhaseLock Loop ) 4 <0 ®&ffl%\fflffl-TZ> CI t 

i^tfex-hi ti> b , £'J?<D3&mw4> b \ * A- if V 

[0 152]HI^ ±X<D*/-yX'McM-?- 
4 u mXmS-jE\Ctj;Z 4 o |C|E®$ft7cE 

HZ, W\8f\Z, ffl&$Cfc2 5-2 7MH z©^ffllc$>5 
gi1lT~^a s/^T r tf53§££iv r^ny^fcg 10 

<s^x, ^-^^^^sH-s^ft^ clve 

-9 ? n y r / 2 £ ft5 J: 9 IdiaiElnMll^flrAS 

ftfttf, 2ffiFjSti±5W**siirfi6i:<e5. r© J: 5 ftp 
LL**ti*|HHE^»l(t#0»^lHlK<SfH:» gjtc<k*a 
WDVD7'l/-t-^DVD-ROM 7X<T>-)T^. 
£*©44<£fflT-#5„ 

[0153] *mwmmt. wMmxft<i>±x<r> 

-t (8 
n) 4 9»<i-5&sas*>5. ft*;, A.i±^4>-c-ros 

[0 1 54] S£fi##ttl£0<^TI±. ffiWCN 

Jt?r#Sfcfe^l4^liSMo d^O. 5W±T'fo6<D>!)5 30 
»*LV\ fcfc'U Modli (DCffit(lf«iy<D 

/ (DCS^<S^W3i>"<D-7'(0±* 
US) fci-5 0 #*L^J»«£»±d = Jl/ (20n) -A 
/ (lOn) -CfcS. X / (2 On) 4 9 8H-#*TI4, 
»»l*<0:/y ://Wf < ft <0 -f#*T 

yW—fttiifrfrb-r, 1/ (10n) 4D$S<Ti4f? 
tfto h5 j/*v/t-*jS$^L4v\ {*Jxl4\ IE® 
#£8tft#6 3 0~6 7 0 nmgl, %m U- VXcoH P 
$CNA^0. 6-0. 6 5T'I4, $8S£f42 5-4 0 n 
mO«iilT?fe5-i:!i 5 a*bV\ 40 

[0 15 5] *fc, DVD£ragtf<0&*&SMft1-3U: 
14. mWyf&O. 6-0. 8»mi:t5„ ft 
fc°y^£0. 74(imtt5t D V D t <DK&&& t 
9-*-fV\, StlBttO. 25~0. 5 /i <t^S 
*LV\ 0. 2 5 y mi V^b? y *y ^7 M%%ft>^ 
&<t£*)irWXL$.o a 0. 5 nmj; Vfc\<*kmffl<Offi 
ftt)S«»#tffl^Blflc^Hi^At>)i^lc< < , 

14, BftftKRa^asfiTi-S. -©4 5&ttftK*»' 
?£ft©RW*©li?£i£<1-5fc£tCI4, o£ 9. 50 
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BlSW^RLatLX, R G a < R L a i-fSfcJ&K: 

[0 15 6] WttfDVDtlftttSrtSfcftC, »tT 
y^£0. 74pmtt5i: 1 Sf*Sl4^©^TfeS 
0. 3 7 /imJ;t9*V->rt^$f*LV\ — IBSWO 

&RL b h-fh ±IERG a <R L a £ xJSJ£-f *l 
l4RGb>RLbT'fooTt.<tl^^tc|4, *g*I£r0. 
4-0. 5/imti-5rt-C, fl||*ili|E»*nS^SK 

zz^tfchZo jt, rn^«iic(4. *E»<D#*h 

Tig«iS-e:5ISIffl«-^Sr#5fc»lc, ja»Jtoft»£tS: 

L,fc**7* (wobble) i*J8tfLZtl&Zbtfi£ 
\\ 1-ftb*>. f- T-*£frLTV\Ml4\ 

t«5«**S:tftmi-5rt^, PLL*^lii9HItell 
$ffl©ff-5§-;$s&>?tti-£5„ »*6?f©fi«tt, 4 0-8 0 
nm (peak— to — peak fit) "C$>5 ~ t ri s 3S 
U\ 4 0 nm*SS-C*J4«i|6^/h$1- #*TSNtt^S< 
ftSU 80nm5;li5i, HI 6 (C^lTe^fE-^©^ 

14, Z<DM<mte8 0 nmJ^T-Cfo5^t^a*LV\ 
[0157] $ ?>K, KtefT^Kft f - Sr«i^SEt L 

1 - 2 ffrMS <t5wi I4EI1M CDm ^ffl^k 
$HT^5. CLV73*l-fflV^^(*:tCt5^T(4, PL 

L®umwwmi$.£titz<Dh. f- *i~2«fgs, fg 

LTr-^S^^Ds/^Sr^i-s. r©4 5ft^ftT- 
<Dvpb£<r>&W (f~c>o. 1-1 %Sg) *^e>. r— 

?&m?vy? m&m tm^-y-nm b%*& 

[0 15 8] «Ktfm-§-i:l4SiJlC, x-^?S2p 

7°y f y h J ^S*S©^#^#^ft!7*7'^4rlfA-r 
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mWL%L (l/T) tKttioiOOdiHlOOft *Tfc+$r*ttfia s »»-C£5. i-*t>*>, 

vmm-ehhti. mm^mmm^ fotLZtutt*? [0159] 

AftttbtX.. tOl$f-^ny^|4L* [fl9] 

100/T ^ f- ^ 1/ (100T) (5) 

[0160] RfciB^fczcAVifcfcis AtJ^lEfirtfffittWSdTfcS. SM-v-^ftii, v-^© 

U\ 1"ftt>t>, Httftf- Sr^-^rrtl-iE e*1-5ifciS#;b!K m2&SJi©l8lff£5~l 5nm 

ULtefcib, -*A3WIE-c«ttfT*r»i*i-5r4:-e, f tffi»-c»<-f 5 w tasws*-e«>5. «ft 3 5 0~4 5 

- tLT£j££ft5S^oy^iL<li^©ii{g|Wi 10 OnmroU-f-jt^ffl^SS^ lOnmyTtt 

^©^(c, jf©?*:/^*, (5) StSr [0165J £P>K, *3P,W{fcfi, *tfllPfl©Pn*£ 

jfe*w©ffit^lc|SlJW*-frr5*4$-fr5ri:!»s-e#» *I#l£v*** h77^fyf ?r«ft J ? 3 t<« ffi^SIE^ 

$ix*:«-^^<Ot£jl»a^>i*5>ri4se«-C#. #*L WSL-0*5. J*«GW£iJHSNILW«rfc tic 0 . 2- 
t\, ZCAV^©i/-y^#J©-fis|i: LT» if©— 0. 4 mnttS; £T\ lfSt'fe!)<j:A 5 ^£Uf: 

-VK.tb-fSJWiiS-SOi'^^Sr^U fltfy^Sr 20 Jt^O. 8»il. 2 JiTFT-fcixtf, 

[0161] \at, m$££d = X/ (7 n) -A./ (5 n) XliX/ 

[|20l 2n - TP=a - Tw, - v. (3. 5n)~X/(2. 5n) itSrt^iS t 

[0 16 2] ft5§a«**fci-J:5l-i-5i. ilTw [0 16 6] 

/u*sjt*ni-5wfct*5. -tux, tw. *k mm?* uT<ommmxn, mmt^m^.mx^Lfz 0 &k» 

y ?nmT(Dm.m.febte^X\^Z.b, t^WTw, J¥£0. 6 mm©Mffi(£ff2£tlfc#y b^ffll 

= mT (mfig&gc) fcftoT^Srirtt, Two 30 £«i U flMCBrkfcl^RO. flttV^O. 7 4 /z m, 

Sip^ay^SrSI^S-tirS^-g-tC, SMfclcSitfJ-© 1 t HO. 34^m s IJ3 0nmO«^7^J:II)g 

rOJtfr. mttiEiaWfce»8Tfc<T'bJ: 5m/slC*J^T, Hfift 1 4 0 k H z ©£*:/>£•# 

<, ± 5%SS<^Tni4fF^T*#5<, U ^t^Ofii(4*!l6 0nni (peak-to-p 

[0 16 3] TP=0. 7 4 w mlC*fLT, e a k fit) b Ltz. 

v, =3. 5m/s, T=38. 2 3 n s e c , n = 1 [0167] ftJfrftli, Ujt3fiM©*^lsJt)TffiSr 

fci-st, m^34. 7t*ij, mm^^^y^mm ffl^xwfeut. ^mmi-mmm^^mya-ym 

two =3 5Tttn«, -mztic-stitiz?*?* '^mx-mitm «r usa u -c t & v \, r©i§3\ «$t£©¥ 

©*#ifi1*oJ#;*.-cir'><. r©^icii, clvK ^©(fcati3»t5»«Srfflv^. 4#fc»re>ft^l8!K 

T\ 17* SftTi^Slcfc fc-f, 40 Sffi±lc, 0 5 (a) |c^-f J: 5 ft 4 flffijftfrAMfK 

yy?<DV* ic-t h o T v ^£ It * K.*m * ©±|c*^ISl8Mb»«S*» 5> * £xe>=,- h 

(t*-h) ic£5?*y/Mf€-©W±igili©M^£ ictoT^ij, t>5 i«:PlCS«^;4r#1-5 o. 6mm 

[0 16 4] *38W©afflWto^-Cifi'<*iii s . (cJo^TIi, 05 (a) KJsrj-SSff 1 ««Ji4:T»«ai 

ft#ttXU { 1E»^<!7-fK ; l¥ttSr*Si-50l-WSb-e*> [0168] fi)cB«B:^©iE^I4# B B B KT*fo 9 , Sttft 

#^x.SDVDlcpg^^^5t©T'l±^V\ fiSJx 90ym, @4*^1. 3 u mlC*)feLfcSi*8 1 0-8 

li, !^fl:3 5 0-5 0 0 nm©ffel/-f-*i N A= 3 0 n m© fcf— -MC «t >9 ^ 3 . 0*^6. 

0. 6a±©*^m§rffl^fc, 3/i Om/s©|£lffirtT-jia<CilSiiffiS:ilA/T*, 

maT©- ! ?-^SIEIBE»S:fT5»^'b. *5SW«Eft 50 - 5 0 0- 7 0 0mW©3fc •£:!#.#* UT^ffiSr^ffilLTW 
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LTfflV\fc„ SttS©ffia»fet*l44^&jgeiH- {L 
oresta FP, (ffigU) Zgjfltft: (SLMTJ 

^W^H &«} T-ffl^Lfco t&ft$ij£f4, *&*§ 

fiKBItfcR«Ji. feSt/M4, 10 
{k«Hg«» = - Mtu) fiJM, S±S£45KWf T*|iJ 

4fMt*fcoT(>, RWH©ffi««gi*j||3eiC{l5»H: 

ffittfiRfcjcfc. aT©5tT\ ffili}gtnL*p sW*i 
JEWo vfcfHffLfc. 
[0 16 9] 

[Sfc2 1 ] p s = F • R (6) 
p v = p s • t (7) 20 

[0170] zzx\ t nmm. f i4»i£i-5*i!«B* 

K>^*fC**4liiE«»-efciJ, 4. 3-4. 5©{il£ 
fc*. ^Ti4, 4. 4 t Lf:„ WMcSrbfcvMR 9 , IB 
^S^ffit-ti^/l-Xxs/^iiDDU 1 0 0 OfFffiSSfc: 
fflVfc. Jt^y K©lfcftl4 6 3 7 nm, ^U-vXcoW 
PI&NAI4 0. 6t>L<(40. 63-C*fo5o f-A@(4 
^rtt-t'iX^O. gOjimSTOO. 8 7^mtfc5. 4 

[01711 |E»I4SI 1 0 \Z7ji Ltz^l-XttmjyfeX'. 30 
#K»rt>ft<#*l8t>m=n- 1 fc U ai + 0.-. =1. 
0 (2^i^m) tLt P bii-f^TWi^jiSt-fc'V^ 
TS4^!7-tl^i: 1 . OmWt-Si Lfc„ Pe/P 
wHtWldSrfefcvMR*), 0. 5t-ttLfc. Pb^, 
0. 8-1. OmW©PrSJT*— £i U Pw?:fftHT 
SEWKXl/^y^SraiJtLfc. K»-f$«#H:. DVD 
ffflV^nTl^8-16li (EFM7°7^^I1) $ 

«14 0. 4/imtLfc. Sfc, #fc»re>ft^»£Hu ¥ 

h-^col^teAo-CWj:^. IS® 14, DVD© 
«Jp*aa3. 5ni/s£lte3i:LT, 1 WM. 2» 
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[01721 S4»4^li^ii 3 . 5m/s T-ffV \ 5? ?/ 
9 14-T => 1f-iiiSa©S*«^Sr 2 flUfc Lfc&lcS'J 

(edge-to clock jitter) £t§U ffl^ftttS*^ P y 
^JH»ITK»i-5%-C**Lfc. 37^-»/-©Wttl4 
S^fflDVD^lCipttlLrc,, £flS*ny*JS»|T = 
38. 2nsec. (26. 1 6 MH z ) \Z.% LT$[*a 
1 0%*i U0#*L<tt8%*«fl <Di??9t. 5 

o %#±©g9i«» l < i4 6 o %&±<ommm*m 

-Y htro^-7^HW'>'i<- '>4<£<bl OOlem, 
#*L<I41 OOOSa-Cfc. TIC#UT1 3%*«£ 

ISfe#5: t^S*Lv\ 4*3, SiffflDVDtffl 

S^tt?t^©fi«A>f)l46 5 0-6 6 0 nm 
T?©a3e* s fi5t?fc5«s, *l6W»Ct3^-C&*l4, 

ft^fcSBmttf . #3PJT'{£ffl Lfc4 5 4 6 3 7 n 
m**3RtlRlfllOS?y#*«6 6 Onm^lTt)#?>Jt 

[01731 mmw i ftiwtttw i ) mmm ttx. 

*&m\Z&i> I n G e SbTelim^O I n Ag 
S bTeHTC^tSrJfctfc-fSfc&lc, Agi:Ge©j£aj& 
J^^I4IH^3BlC|E®S*a^&t^l»fiK^^5x.fcj«^ 
1 ©4 5 (cfflSc Lfc 0 P)1E»HI4, AgiGet 

otv^WIt j&ffc©RW*R t o p#I^C£4£4 9 
icm LtzfObX-hZ. BfiUB©HSf*#tt*J>tti 5 * 
V^T\ r©4 ?4tiIE#^g4©X-$>5^, ISSUl^© 

U#£p] Clc LXtm-T 5fc*fCI4£.S4tftjET-fc5„ 

SI)*&U : ^7'-^^o^TI4P^t^4-tir5. »«I4 
O. 6mmf{)*!) HMliT', IfyfO. 

7 4pm, HO. 3 4 pm, Jg$t£ 2 7 nm, 
/I'SSSHOkHz («8j£S3. 5m/s) , 
/t-fiifi 60nm (peak-to-peak M) 

[0 17 4] 

[*U 
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T 







Jttttt r 




1 n o. 035 G e 0 S b 0 70 T e 0i 2 i 


1 n o Q4 A g 0#0 5 S b o.69 T c 0.22 


S b/Te 


3. 3 


3. i 


mm 

(no) 




6 8 


7 4 


S*Ji 


1 6 


1 8 


±««)i 


2 0 


2 0 


«»■ 


2 5 0 


2 5 0 




6 3 7 n itk N A = 0. 6 3 




Pw = l3.5mWs P e = 6.5 mW. P b =0.8 mW 




a j =0.5 . a c =0.3 ^ 0 9 =0.5 


R top 


1 8. 8 


1 8. 3 


(96) 


5 4.6 


8 5.4 


Vv9 (*0 


6. 7 — 7. 096 


6. 9 — 7. 2% 



[0175] :©2iM#wLt, mmmmm 

3. 5m/ Sl T=3 8. 2-t /#JC*>V^T, EFM7" 20 

h,<DrV * 9 toVm&mT L t-<^ h k ft 5*ftTHt4 

?ft*i§<0&#T*fTofc 0 -rft*?t>, IDl 0 (a) IC* 
■f-^/W^^fd^ffitC:ioV>-C, m=n-l, ai + 0,-. 
= 1. 0 (2SiSrn) , a* = a, =— £ (2^ i S 
m) it, a> =0. 5. a. =0. 3, 0. =0. 5 
t U Pw= 1 3. 5 raW, P e = 6 . 5 mW. P b = 
0. 8mWiLfc. ^<D£?\zmm£tltcm-%\C^ ft± 30 

0. 5mWfc+#[£< LT^y*$©fflJ&S:fTofc e *£ 

ofco 0. lmWfo^!7-Sr±lf 5 

[0176) tbtSEfi»J 1 (DmmZ, 1 

mW£*±©1--<T©f?£ft,;::j3^T, S^Ol 00-1 
0 0 0®t.^<Dm\^WAZi/y9frm&Ltc<Dt>&* (C 40 
»[k-f5. ^tLT^y^tASKv*, ?0JH©^y^ 

fciafflMEMSTU l o oiHieSrojf.WT-i o%g 
ffi©T LT«t>fV'fc. ttW (4 5? y * 5 fc * . 

mm 1 AXfiit&M 1 ©3E»»«CflsSr, 8 0 V 8 0 %R 
HWRltTIC^KLT. JPjg«iftS:lTofctr5. 2 5 
0 l$!Blft(cMjgffi0iJ 1 Of-f 7. 9 <nmm%, \Z hhb'£. 



[0 17 7] r©£5l-!!J60>ll©-r-r ^Kfc^T 
14, ttfflo*- /<-?-f hmmft&t t tic, 
3c£tt, ®$£j£ttlc§fcHTV>5. r.h.14, Sbo.7 T 

1 <£>f£#|;:oV^ 8 0^/8 0%RH(D^itTT*j!.ni£ 
f*®*£*T ofc 0 2 0 0 0^Fffli-e*PiIlt^Sr*16Lfc. 

ig^ft^ofco ^Pgf4M8#6 4%T*fcofc 

2 0 0 0 R$fflftl£ttlft$ t>6 1%i, 15 1 A/ if ^{t 

fc„ 2 0 0 OB#rBl«lc*iEftl35lc:frfcicfE»?rfTofc^ 
5? y * © JBfm 3 %gflTC o IS IB ±£ < £ 

T, ^y^O|E«/-!/^^ai|*ffitt#ttS:» m=n-l 
SU 5 m=n-2<D«-g-|COV^P»J^WLfc 0 
[0 1 7 8] 01 314, H)£3. 5m/ s Mfc^T-eft 
•eh. (a) m=n-l, (b) m= n - 2 T'|E®t Lfc^ 

5. 01414, ^3g7. Om/s (CtJ^T-th-e 

h. (a) m=n-l s (b) m= n - 2 Ufc^ 
©5?y^O, a, , a, tt#ttSr*i-*SS|ftB-C*)5. 
#H|(DliJ^lCffi^fcPw, Pe. PbSl/U. (4=§-0© 
±fC^L-CV^§ 0 Hii3. 5m/s |d*5V^TJ4, m=n 
-1, m=n-2V^TtlO*-a-|c:t., a, =0. 7~ 
0. 8, a. =0. 35-0. 4 OWfiif (c:iB^^T, ft 

6„ ^ii7. Om/s (C*JV^TI4 S m= n - 1 , m=n 
- 2^-fh.O^|wt>, a, =0. 5ttiS, a. =0. 
4 OttifilcJo^T, fttffi:V^^s'^Aq#t>h.Tl^cr)dS 
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61 



62 



LTIi> ^fHO^tEa, <0. 5n46*ftS:SJ 
fc-fo /«C*3 % *HSS^jT*li, $513. 5m/s, 7. 0 
m/s V^-ftV©^lCt. m=n-2it51tf, i 

[0 17 9] ±IB|li£0iJl NA = 

0. 6 3»fF«&£ffl^T, S?-20J;5I', Eftk/^ 

fc*J, »P*ny*HJim*iRi£fcRJfc0J£tt-C^5. 

m=n-l, a< + jj w =1. 0* 

* - 



* (2Sig m ) , ai =a« =— £ (2gilm) tL 
TV'S. Pw, Pb, P efl^iil-i^T-St Lfc„ 

T, £«i <0. 5 nflSS&fc£*VCV>5 0 DVD©I* 
[o 1 8 oj 

[*2] 





<*l / Ota / &m 


P w/P e 
(mW) 


(96) 


1.0x{3. Ws) 


Q. 6T/0. 35T/0. 5T 


13. 5nH/7. OroW 


5. 95 


L5x (5. 2»/s) 


0. 4T/0. 35T/0. 5T 


13. 5m«/7. 0m» 


6.31 


2. Ox (7. Ob/s) 


0. 4T/0. 4T/0. 5T 


13. 5mS/7. OmW 


7.57 


2.4x(8. Ws) 


0. 5T/0. 4T/0. 5T 


13. 0n»W/7. OmW 


8. 81 



[0181] ifc, 8S6 6 0 nm, 
fpffi« *m \ ^TlEftff * SrtT o X t> % 

[0 18 2] ( 

S) bo (S i o 2 ; 

0.22 s ±m%mm 

A 1 ins T a 0. 00 



NA=0. 65© 
fiHftottX*t*& 30 

H2) s«±£, tommm (zn 

1 20 „ IS© Hi G e 0. 05 S b 0. r3 T e 
(ZnS) M (S i 0 2 ) 20 , KWS 

*XM2X10" 4 Pa«T, ArEO. 54Pa,ffi 
RU— M. 3 nm/^TtTofCo ^(OftSHfifit^tt 5 
5 n Q • B^jSta^li 0 . 2 8Q/DT'fcofc 0 S 40 

WTT\ igC t (ilJ 1 t fo 6 1 1/« 

5o (ZnS) 8 o (S i O2 ) 20 rii^M}j:3, 
50g/cm 3 I»^^«83. 72g/cm 



©9 4%Tfcofc B £fc, ESifSli^/^^fiw 

ffg ^£#^12 3. 5X 1 0" 4 p J/ Urn • K • n 
sec) Xfo-otZo 

[0 1 8 3] -OtolCLXfcf&LtcMm^ IfflKftft 
T/2ffiP^-ttl^ntio^T, 010 (a) \Z7Firs<;UX 

m y 4 h) Zft^tio Z<D(Dh, ffiSK 1 0 

0, 1 0 0 o@t^-7^ ht^^y ^«tfc 0 

Hfcfctt, WMft±ti>\^ Sft6 3 7 n m> NA = 
0. 6 3 JB^fc. «-3lc, #«Eff©lffiFa[ 
T*Oftjf/^^^StJ*ffi N ^y*, Rto P> 

[0 18 4] 
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[0 1 8 5] V^fftt, l{&i£T\ ftg-r-^ftO. 4 
t, Wb'JvZ, 1 0O0|Hlt-A-7^ V'&Wy 

9. t ti- 1 o%*«-c*feofc 0 ±.n&mfgmm& 3 0 

-,<.-?4 hic&zt/'yfmua&^&K. lOOOli] 

*— '<—74 hfttt, *Jy9#l 0-1 2%i&ofc„ 

hn&mmim* 4 o nm k-rzt. mnvy9#\ 3 
itLX2 o%sx±ttiofzo mmsmmz 3 0 

nmtff< Ltzmmm2 (h2) 14, W®v5M v 7 y 9 K 

mt^mL^tio T&wgnm»i:4 5 nm t Lfcn 

MM2 (i 2) 14, m&^-^-y-i hB^teasjg** 

o7t„ SWS»ff^* 5 2 5 0 nm^(l5/0 5 2 0 0 

[0186] Wc, $£0J2 (gl) 5>y* 
©E^7-Pwft#ttfcffftl5Lfc. ^u*#«#8s 
(4, §10 |c4oV^Tm= n-liL, P w = 1 4 raW, 
Pe/Pw=0. 5, 0. =0. 5 t LT, 1 WM&Tf 
2f§igT-iESbfc < , i<0(Dh. a. Ma, =a s (2 

T*l4ai =0. 5, a, =0. 4, 0. =0.-, =0. 

5. Pw=14mWiL, l(giiT-14a. =0. 7, a 
c =0. 3, 0. = 0„-, =0. 5. P w= 1 4 mWt 

Ltz e r©tS> 2fgj£T-l4, lai =0. 3n (n = 



3) . 0. 33n (n = 4) , 0. 34n (n = 5) , 
0. 3 8naT (n = 6~14) Xhotz. 1 feiMV 
14, Eoi =0. 33n (n = 3) , 0. 33n (n = 

4) ,0. 32n (n = 5) , 0. 32n*ji (n = 6 
~1 4) -Cfeofc g|l 5\C^<D'^i:^-r o 

1 0®*-;<-yj h&©^y*©iEfi!^!7— Pw|&# 
f±, mWC, 1 0@^--/<-7'T hf©, KW$R t o 
P X tf^fBgM o d (DUm/< 9-P wft#tt , L 
30 tz 0 (a) l4 2fgjgE», (b) ft nffisses©*^-? 

Jfc*J, Rtopli 12 6T-CO I t o pjCffig-f- 
■5> 0 Hep, DOW (Direct Overwrite) tl4^"— 

^WfiBtfe. Hi 6|c-t©fe***-f. Sit* 
SU ! ^SIcov>t, •?:tt^ix^--^-7'f M o o o 
laia*-e©fl[*r*Lfc. (a) H2fflHilE«, (b) 14 
lfgfiil2»OS^-T-fo5„ v>TtlW«^"b, v>-7^!4, 

i om^s.^xamm-r^i omsi^t^mtu & 

40 ikLte fritz. 

[0 18 7] ZbiC, *5t9m/stf, 
yvy?mMZl4. 9nseci:LfcWli±iE2ffi 
j§ (H7m/«) iPC/^X»||*ftT, Pw=l 
4mWtttt-/'!-7^ h?rfTofc„ r8£Jt(43 0 d 

«irSffT-foofc„ ^JS0ij2 (gl) WlflifrtioV^T 
14, ^ii3~8m/scO|Bffl(>:iot^r, Pw=14m 
W, Pb=lmW, Pe/Pw=0. 5, 0. =0. 5 

50 y^/fyq#6ttfc„ -rt£t>h. i»)f 3~5m/s^l4T 



(34) 

65 

14, o. =0. 7. a, =0. 3 5, $U§5~7m/s 
IC*MtTI4, a, =0. 65, a, =0. 4 , ^jil 7 ~ 
8m/st'^(tTI4a, =0. 5 5, a. =0. 4 5, 

%*»oa»<C^y^*S#P>tbfc. lm/ 
s»*T. a, to. «T«flS*-ttiltf, #»S«fc*S^ 
T±9A#*5?y*#»e>it5i:%*.b*i5. 4*5, P 
w= 1 1 ~ 1 4 mWi^ioV^-C, Pe/Pw^0. 4~ 
0. 5Tta©^y^i5#?)M 0 Sfc, Pb^l. 5 
mw^iist v??^^tai:SfbLfc 0 rrr-, Pe 10 

/Pw=0. 5 £ LTPbft^tt^P^fct I5> Pb 

1"4t>t», Pb/Pel40. 2**iW6F*U\i 
[0188] &tC, ±SS«!§JlBMff # 2 0 n mOMMM 
2 (gl) ir, 4 0 nmeDHJS0ij2 < d2 ) 

*JV^TTIBWJ: oizMfeLtz. NA = 0. 6©*fl5: 
EFMr/^X^fllC^-tftM-^-^T-fcS 3T 
-^-^CDfir^Sr, 0. 5 fim^P>S^LT^ofci:t 
©, i^?©^-?:ft<&#t£Srf¥«Lfc,, Eftlg&tt 20 
3. 5 m/ s T— JfeTfc 9 , '</W*#$iJ;£S;'b±fe©t> 

5r^{k$-Brfc 0 fcfc*U ftfiv-^giSSo. 46(i mUl 

jKo*&r±, «B±©*j*?ia»e>, n±m&3. 5m/ s 

TfttC LVflrt»i s Hjtl-<C5fc», W£ii&£5m/s 
irLfc. fc*S, S^-^fiO. 4j/mi«, S£#fflD 
VD&fcfcfcHSi-S. Hll 7fc-t©itg*S:*1\ (a) 
i430£«2 (gl) (b) li*i6W2 (d2) 

[0 1 8 9] HJS0!|2 (g 1) ©Kflctt, 30 
0. 3 8nmg|fe, v?7^il3%*ltfMi 
t/J5^^„ 4*5, NA=0. 6 3(D)tfS5r 
fflV^t, ^2%Sg©v ; 2/^{S^ 5 ' i ItiT'fcofc 0 £ 

& © v? y * ffi«*s^rt|-C *> o fco w *l M 7L X N A = 
0. 6 5<D%,¥%*tiiKlttlti. 0. 3 5 nmX-h+ft 

2) ©$£#14, T-^ftO. 4 5 n m&>±X'\*%Lto.fm 
(Df£\,^y?&%t3i\X^?>iK 0. 4 5/im*iffiT*& 
akli^y^aSigftlU -^-^ftO. 4 0 ^mTIS^-y^ 40 
1 3%W±t4"5fiSffl?FBrtli:4ofc 0 V\bi$>a 
^h-^-^v^Wffii-^fc*, sfe6S#J2 (gl) ©itt 

8fth5y?tbfcotES«, S«SrS^u— If-* 

(DftmzttLxmmmmvx. nzmwywrnt 

SrfflfeLfco !E»l?£©ft^l4NA==0. 6, ££11 
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iil4Hgjl3ili2<giI, V-fftfcl 0®*-s<—y4 h 

-^Vf4, 7v ? T^*[6]-C±0. 7-0. 8 ft. RJl^ 
r&J-e±0. 5~0. 6gfT'fo9, ii&© K7^yi-*JV> 

{0 19 0] <SiK^>I»l2 (gl) ©&tt©- 
gS©h73'^IC, Pw= 1 3mWi LT, iiSftil^/U 

£r, 8 0*C/8 0%RH©iSSi^STTJniiW^ffo 

fc. »pji«^5 o omm&Rvi o o ow^iw, * k 

7-yy-(Di?y?ZW&mfeLtzk^?>. 1 0 0 0« 
|£l%S&jgfcbfc©*T*fcofc 0 JPigf&iU 0 

OO^PbI^I-, ttOh5y?C, ±istl^-^fr-e7^ 

OX:/ 8 0%RH©i^?ai^)iTT-l 0 0 OBfffl©APjStt 
IMtr&T?©3Hli««:fMl5Lfc. lfSiit*(4, WW^IHa 
sis 6 1%, Ap£KR&£m£/i* 5 8%T*fc-ofc 0 2{gi£ 
T'14, «» ; 6 0%, »PiiW^m^Ki«^ 5 8 % 

<*fS43fe^tt>H^l2 (g 1) ©gjEfttCttU ff 
^7— Sri . 2mW*T±lf XMM 1 
0^S*TI4^<^kU<C*»ofc. &K/<7-£l. 0 
mWirLT, f?£ft£l 0 0^lHl*T?»jSUS8JtLfc 
7)5, ^y^©lfAP(4 2%^T'foofc 0 
[0191] (HJ6W3) fe£^*fl^5rG eoos S b 

41^-f. I'J^lCtt, NA=0. 6 3©3t*^SrffifflL 
fc 0 *-3tP«IC, *n^tl©H#dc-Ca. , a. , 
^ft®ftt, d»o, Pw, Peti?y^i«Wit 
4*J:3RlEL-Ci?5'*MW*Lfc. ^fhi), l ffiFiS 
ftS-^-^ftO. 4 /imW-r-^ft^lE&^ffx 

(a) ^COV^TI4*ig0iJ2 (al) IE»««7)5 
1 \%mt 2femXtt&W£ft&&'&btltcAK 9 m/ s 
X'\*nMm2 (al) «t9 l~2%v ; .y^?)5i«feT'$)o 
fc„ ifc, ±«SJiBlff^3 0 nm-C*>5llife0iJ3 

(a) ~ (f) T*I4, V s ?? 1 0%*»iS#f>iX, 10 
0[5l^— h^t>l 3%*rHT*fcofc„ ±i*«® 

lf^4 0nmiffV«!3 (g) ~ (i) Ti4, 
•y^lil 3%4 9*»b'gljHt&ft&A>ofc. 

[0 19 2] 

[«4] 
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[0193] 4 ) HMfttt, TlH5»a« ( Z n 

S ) so (S i O2 ) » £r^ff2 1 5 nm, E^SG e 
0.05 Sboeo Te..» £rl8nnu ±gM£fI)l (Z n 
S) .0 (SiOi ) »5rl8nm, RMfAl,.« T 20 
a coos £ 2 O 0 n m t Ltz„ JfclEgUiitofcfl, 3 
~ 5 m/ s -C©C»-Ca»)5c1*tt^»lajx5 fcOt, ^ 

TI1NA=0. 6©7fc¥^T*fftffiLfc„ ftri/^^^tl 
MO^IiWTOi^CtTofc. IBfi^ji3. 5 m/ 
s M&^T, P w= 1 3 mW, P e/Pw=0. 5 t 
Lv HI 1 0 (CiJV'T 0. =0. 5T- ttLta, , a 30 

©a, RXfa. #c#tt&. *Jy*—9>Wmiimb LT* 
1"„ ai = 0. 4~0. 8, a, =0. 3~0. 3 5 i 

a. =0. 6, ac =0. 3 5SrSWLfc„ r. 
©<!:#> Eai =0. 32n (n = 3) , 0. 33n 

(11 = 4), 0. 3n ( n = 5 ) , 0. 3 5 n *fi3§ ( n 
= 6~14) T*foofc 0 ^|Sftl46 5%t, SdWfflD 
VDt^Jt^Tt>®£.&vMttTfcofc 0 Rtop(42 3% 40 

-C. *^Sgl*l:Pw=l 2. 5mW, $ig3. 5 

[0 19 4] <4ftiSU^— 7.-Y hftt4U£>El2 0 
IC, Pw=12. 5mWICfclt6, v ? y^ > Rtop. 



0 0 OBEJUb©*- /<-?>f hftt, +5>l-^'tC#tt 

[0195] <JPaW»>*jK#©-W© h77? 
Pw=l 3mWtLT, ±IBSi§/'«/UX^fi|*rfeSrffl 

L, v^SrSiJ^Lfco Z<D<Dh. 8 0t/ 

8 0 % R H ©HSfiiftfiTTiP^WRSrfTo fc. JPi£f*!^ 
5 0 0 ^^SU 5 1 0 0 0 St^lC, *h77^0-^5' 
* £WSI>J5£ Ltz t r 5, 1 0 0 0 B#Pfl^li 0 . 5 %* 

iiigffc; l fc ©^ r- h o fc„ 4 fc , mm&mm ^6 5 % 

T*fo9, Mm*&&\Z6 3%t?fe<3fc„ iJPi§f*& 
lOOOItfK fl!l©h7:y?K, ±lEtR-^ffT 

%gS © «{ tis a «b titz t>\ z. nms. x- hix « H ffl ±P«^ 

[0 19 6] <#ff£3t$£tt>#ttM*fc:*tU 
Sr. ^"7— Sri. 3mW*T*±tfT,ra|tLfc#, 10^ 
e«-Ctt±<^tLft*»ofc 0 i^fC/<7-S-l. OmW 

5» ^ ©jfinii i %*TiT-fo o fc„ 

[0 19 7] (Hffi0ij5) HJ6CT2 ial) ©JB«J*fc 
lol'' > TfE®:S : SrG e o os S boii Teo m ir Lfco ffFflB 
liNA=0. 6©*^T*ffofc„ a. =0. 4, a. 
= 0. 3, £. =0. 5, P w= 1 4 mW, Pe/Pw 
= 0. 5IC*S^-C*a©v?y^*s#e>*lfc. W^^Sifi 

fil 0%5r#'9#*9#9, 1 OOOSfttl 3%*«^ 

[0 19 8] h7-y?iC, 
Pw= 1 4mWt LT, ±ESii^VU^^fi]*-&Srffl 
V\ E FM^^^^^tifcy^yA^^-vSrlSS 
L, ~S-y9%m7£LtZo ■?:©©*>, ^flsSr, 8 0*0/ 
8 0%RH©ift?Siii®TT-iPii^&-tTofc < , JPiilt^ 
5 0 0 B#rami^, *l>7??0^ Ufc i 
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[0 19 9] <#S£*£jttt>*BfcK#U 
Sr. /<!7-«rl. OmWi-e±«fTBaWLfc3i5, 10» 
SK-CH:±<*fkL***ofc. ftfc^!7-S:l. OmW 

3 5, 13%*i«^Ji 10 

[0 2 0 0) (Hffi0*j6) **«|4 0l*J*t*5^T, 
ISI^BSrA go.05 G eo.os S bo.*? T eo.23 t Lfc 0 N 
A=0. 6 0>#^TffMBLjfc. H3£/i3. 5 m/ sic 

ar) £Pw=13mW % Pe/Pw=0. 5, m=n 
-1, 0. -0. 5«lfctC6, HI 21 (a) 
SH"#iMMII<DJ: 5lC/^ofc 0 ai =0. 6. a- = 
0. 3 5#f5tfft®-Cfeofc 0 ~(Dm&. Zai =0. 
32n (n = 3) . 0. 33n (n = 4), 0. 33n 20 
(n=5) , 0. 3 5n*i (n = 6-14) T'fco 

[ 0 2 0 1 1 HI 2 1 ( b ) tC, 100, 10 0 0 

0^-— /<— h«O^y^(0/<!7— tRfiPttSr, 0 2 1 

(c) {C N 1 O0*-^-7>f h«(OR t o pSV3EH 
ffO^«7— «#ttSr^Lfc„ 1 0 0 0@t-/^7^ h 

miftZtls ifc. R t o p 1 8%. SDIffi6 0%£JUk#& 
iS^"C^fc 0 El2 2iCte x Pw=l 3mW{C*Dtj-5v^^ 
*\ R t o p, 0 0 0 0@t^-7^f Y'& 30 

3(C^i" 0 **§-r-^fi0. 3 8/imT^7^{ilO% 
*W£«»Tft#TS>ofc 0 fcjs, WIC»LT, m 

i:5, a. =1. 0, a c =0. 5, 0. =0. 5 \Z 
*5^T0 2 1 n = 3TZai 

= 0 . 4 8 ru n = 4T*Zai =0. 48n, n ^ 5 T* 
Zai =0. 46n-0. 4 7nt*fcof: 0 40 
[0 2 0 2] (Jt«W2) H16«6<OJl«^tJ:i3^T, 

IS®g$rA go.05 I n 0. 05 S b 0. 63 T e 0. 27 

ji^3. 5m/s IC&V^T, Pw = 1 3mW, Pe/P 
w=0. 5, 0. =0. 5 t LT, v^s/^cD/nVux^-SiI 
#te#8H4£ff«Lfcir5, 02 4 (a) l^-f^iS 
i»0;4 5 #<b*l7i„ a, =1. 0, a, =0. 5Aiflf 
*>9, r<OJ§"g\ Edi lintCife-f 0. 5 n "C— aeT* 
foofc 0 m&'t'P-foft&RXfl 0 0 0(Hj^$T'(O^il 
Ual— h*MtSrH2 4 (b) , (c) (CtfL 
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U 1 0 0 0lfil^lClitrL6. iOIfcCv'-y^t/io 
(40. 5~lmW0?E^S^T-|4UiWi4 s o^/iV\ S 

43t*Mk©±^Htt 5o~io o°cs®ic®g#±#-f- 

[0 2 0 3] Ot«0!3) JH8Wt«\ (ZnS)» (S 
i 0 2 ) 20 TSM*^1 £I&J¥9 Onra, Ge> S b 2 T 
es Efi^B^ 21nm, (ZnS) » (S i d ) » ± 
n rru A 1 0.995 T a 0.005 Jxttg £2 
OOnmiLfc. tEftl^LTIi, il 0 (a) tC^f 

ftdttLTIi, 1212 5\Z7pi-i. 51-, a, = a< =o. 
= 0. 3~0. 4T-IT', 0. =1. 0iLfc/F7 
t 1 ^— C«*a*a©^y^AS»e>ttfc. */c, Pw=l 
3 mW, Pe/Pw=0. 4 (Pe = 5mW) . Pb = 

2. OmWi;tIE®^7-tfeO, Pb/Pe = 0. 

(40 9 \c&rtZT L&hZn&M#>\cm&-t5&mi> s h 
5fc*T-fo5 0 Pb^l mW*St{)i>7^liI^i\ 
P b#3mWy.±-C-t.- , m , 9 v^y^liUkLfc. 

a. iC^fLTO. 0 2&g<fl»&ft/^*<liHfi*-C'fT 

*£02 6 (a) tc^-r o t-/<-7-f hNfOiS 

ii*#ttS:Si^Lfc. ^£1212 6 (b) l^^-To 

M-^-^ft^O. 4 jBmfc/jcSip^L, S*tt*l- 

3. 5m/sT-fifo7c„ i^a^fe#^4l-oV^TIi, 

1 0|hI^-/<-7-I' h^ro-^y^t, ^WfDCSiL 

SrH-frfc. 0 2 6 (a) t^i-t*>!9, SS^-^ft 
0. 4 pm^y? 1 0%T*$>>9, i ►) M< t MM 

*fcx 02 6 (b) tC^-ftfc 
t)v B«»3i5m/s £il±-e^y^AS^tLTV^5. L 
*»L, -IDCiiL fc« «0|E»T?tt 5? y 9 JJS 2 ~ 3 % 

[0 2 04] /£*d\ ^ii 7 m/ s X'*—s<— 7 4 h&<D 
is-y ?\t2 0%U±.X'footzf)\ DCffi£'&(DmmX'!d. 
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BUitW^Jfe^J 2 ( g 1 ) OttftlC 7 m/ s Trf— 

4 hLtzWi&k, DCittEftLfef^ S?y*«> 
UliO. 5%*S§T-feofc„ Ge, Sb 2 Tes <DXo 
4GeTe-Sb> Te> m&.-7C^±^.»Mi:^tc 
eft«ttt«#£\ ««S/fEflUf/ft»S/ElflljJ»e> 

[0 2 0 5] (tktS!ffl|4) 3ljjfc0ij2 (gl) (Cftl^TC 
%kJw 5r G e o is S bow T eo.21 
#fl»cffljre» «ftlHl«J»MI:if-A*RRWL-CJ:5^»< 

/^»W*ife*iai Oco^llrt-C-i:*o s };5l-^HLTt> 

—^—7^ h LTVK 1 OIeIA^ 1 0 O0*-C'?>F(U 
■C^y****%*JPUfc. 20 

[0 2 0 6) (Jt«W5) HJ6W2 (gl) <D«fil$|C 

*5VT, lESJlSrG eo.« Sb M Teas i: Lfc„ 7 

m/slCfcH^Ta, =0. 4, a. =0. 3, 0. = 

0. 5, Pw=14mW. Pe/Pw=0. 5 T*(5lS* 

h&T-l l%Sr^5^5#5gfiT?*>9. 1 0 0 0I3& 

[0 2 0 7] <*PiiWife>*!K^O-S|50 Vyy? l£ s 
Pw= 1 4mWt LT, ±ES«^^^^#l*fe5rffl 
V\ EFM^y^P^ftfcy^A/^-v&IEffii 30 
U ^5/*£»J5£Lfc. 8 0*0/ 

8 0%RHrojS5fiii!ST _ C*iiS^SrtTofc <> 2Hlj§i8& 

5 0 O^ra^lC, *h7y?<D>Jy9&m&mfeLtzk 
15, 3%MB<fcU 1 3%£t±i:*ofc. *H 
j£W*5 0 0l$ni]«fc:, ttoh?:/*!^ ±iBip]-& 

[0 2 0 8] <»W£ft£Stt>#»Efls|J:*tU 

a«!7— Sri. 0mW^T*±lfT,(f.#tLfci:r5, 1 
0^ftlC^y^*S3%iiinU Ml:^T-fcofc„ 40 

[0 2 0 9] (HS0J7) £ft0lj2 (al) OUtm^ 
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LT, lf£$ (US$3. 5m/s, Sst^n-y^Jl^ 
T=38. 2nsec) W2. 2 5<g3i(7. 9m/ 
s, T=17nsec) (C^T, a, T=r, =19 
nsec. a, T=r. = 1 1 n s e c ft^XCil 
icfc^T-^i U TW^Sr&^KKJfcfllS-frTEFM 
7*7 SrESLfc. oi =1. 0-C 

1810. «ii*s«UMi^S<ft5J:5IEjk:S* 

5), 1 1 = 1 9 n s e c (OS^ft^Vl^-fi (G a t 
el) it. =llnsec ©ISS^yl'^ £- n - 2 j@ 
(Ga t e 2) 3S££-£*Uf & < , S&fc***?-** 
*fiSrife«>5Ga t e 3 ©*iB&U:£CT3£fb-*-l**ltf 

Hlfe0i|lwj3V>TI4. |B^!7-Pw= 1 3. 5mW, P 
e = 5 mW, P b = 0. 5 mWf- Mb LX^^Ztz 

5m/st(Tm Sai <0. 4 7n^^$tl,T^ 

liftfc. *tvl4SiPiiS3. 5m/s5:St. 
^7-y7«8ftli6 3 7 nm, NA=0. 6 3ffc5„ 
-^j/^W(fiiflr|4HJ6fl«j2 0J: 

Hcl£ 1 0%7^m<om^. lfeMfrb2. 2 5^14 
■C#t>tlTl>5. 2f^^-C-j3" . =0. 3, 1 

mmx-B 1 . =0. 6 (Efc-effliftfcjGi) tLT, 0 

iiw&gjiig-e i o %*»©s? v ? tmbhZ r t 

/jCV>t»©/J. =0. 2 t LT— a£IC Ltt, lf&ii^ 
P>2. 2 5f&jt4T-l 0%*«(O> f 3'^ii5#6)ix5. r 
CO J: 5 K L-T, mm\Z «toT^T*# 5^VU7.^(5]^ 

try ht>L<tt*»I*nfci)t*Efifffi#lcj:9, Pb, P 
e/Pw, Pw, to . t, „ (0 L . , jS" . ) SrfB 
e-t-ixliftii/ilE&^ff 7^h ro^iSSlc 

[0 2 10] 
[«5] 
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2. 2 


2. Ofgtfi 


i. 5&Ji 


\mm 




0 




1 0. 


2 


1 1 


. 9 


1 4. 


8 


1 8. 


4 


0. 


1 


9. 


7 


1 0 


. 6 


1 1. 


4 


1 2. 


5 


0. 


2 


9. 


8 


3 


. 9 


9. 


0 


1 0. 


0 


0. 


3 


1 1. 


2 


9 


. 5 


8. 


4 


8. 


9 


0. 


4 


1 2. 


.5 


1 0 


. 3 


8. 


2 


8. 


7 


0. 


5 


1 3. 


7 


1 1 


. 1 


8. 


3 


8. 


7 


0. 


6 


> I 3 




> 1 3 




8. 


7 


8. 


7 


Q. 


7 


> 1 3 




> 1 3 




>1 3 




9. 


5 



(0211] mmm 8 ) mmfcz, T%>&mm ( z n 

S ) so (SiO : ) » *WM2 15nm, SE^JlG e 20 
0. 05 S b 0. 69 T e 0. 26 5r 1 9 n m N Jt pft{£§jl JB ( Z n 
S ) 80 ( S i 0 2 ) 20 £ 2 0 n rru SWIA 1 o.** T 
a coos £ 2 0 0 n m t Lfc„ ^il 3 . 5 m/ s T\ /< 
^X^f'J^ffi^a. =0. 5, «c =0. 35. = 
0. 5, Pw-1 1 mW N Pe = 6. 0 mW N Pb = 

o. 5mwtu mmtvytmnTzmtz^xMcm 

(3Tv-^S) £0. 4/imri^0. 2 5 » 

0 . 4 nm<Dt$(DT= 3 8. 2nsec, 0. 2 » 
m^fcJ(Z)T=19. lnsectWoSSl/"f- 30 
iili6 3 7 nm, NA=0. 6 3tfc5 0 

\zmm-rz>^tfc^mxh6 0 mm^i&S:4 3 2n 

m, N A = 0 . 6. /^7-0. 5 mWtfc6 Wfe *f 
*-#-CS£Lfc. :roi/-f-*tt8fi»8 6 0nm© 

*>5o r<0JI«J*-CH:* 4 3 2 nmtCjo^TVXsHSS 
0%£l±i:t^**4«W** s #eilxfc o £fel-> 02 
8(C, !B®MJfll,^c6 3 7 nm, N A = 0 . 6 3 Wjt^ 40 
^■eS^UfcS^i:, 4 3 2 nm, NA=0. 6<D^ 

T^Lfc e HftK*3V^-Ctt>f 3 5-f1f— ©R*ltS:#ai 

[0 2 12] (JtttW6) ( a 1 ) ©JlflWtlC 

Jol^T. ffi^SSrGeo.os Sbo.« Te«. 3 , i: Lfc 0 & 
I6 3 7 nm, NA=0. 6 3 ©*^*-CE»ff««rtT 50 



ofc D ^iS3. 5m/slC4o^-C N m = n - 1 , a. = 
0. 4. a, =0. 4, 0. =0. 4, P b = 0 . 5 m 
W, Pe = 4. 5mWT'-^tLt, PwO*SrS{b* 
ttl O0g$-C^-- y4 MBfikSrfTofc. r<7)t 
#CO^y^(0|B»/<!7-fi!c#ttS:H2 7 (a) Id^-f. 
HI*, lwr i t e fcli*fE»-r-<^^(0|aiElfE»S:, 
lDOWiliKEH^-^y^FJ:, 1 ODOWt 
(11 01h]@<O^-/<-7-Y h^fg-To ifcfc, Pw-8. 
5mWe-£tLT, Pe^fft^TlOa^S 
5 >f hBfikfrfrofc. ^<Db*<D*Jy9(om 
*^7-tt#ttSrH2 7 (b) |£*f Q VvTJx©^ 
t>, (lwr i te) T?f±ft#Jfcv?y*»e>ix 

6 i* 1 0 T* t h1~6ki/>y? Ht«L«tcB<t 

[0213] (*Jfi«9Rt/tfc««7) HttW2 (a 
l) tDlfitj&lcjo^T, *-6C*-TJ:5t-E»aift* 
J:H^4fc 0 Gea« Sbm Teo.z2 ^-^yft 
G e t*=*X'<y?-rZ>^k\Z£Y)Gem$:&ik£ltti 
tO-CfcSo Sft6 3 7 nm, NA=0. 6 3©*^ 
£fflV\ m=n-l, Pb = 0. 5mW, 0. =0. 5 
tLT. a, , etc . Pw, Pe^lft^tlOlHl^ 

1 0KT-%a±fci:, 2ffifS"C<0^y^iSl 4%t*^ 
i:i«6oTL*ofc 0 ft**, «M8 0°C8 0%R 
H<0*frT, JOjffiR»«rtTofci:^>&, HJ£#J9 (a) 
Ktt^THlSWg (b) % (c) S#-Cfco 

to -rftt>h. ijmmfc2 o o ousmftic, ipii^nw 



75 



Ke»Lfc»*Sr«E*UJLfc4:-** **«9 (a) - 
(c) (0^-Tti<o4l^^*5V^-ct, ^y*H:l%SffiS 

( c ) 0«]#lXMfttt 6 1-63 9 , 20 0 0B$ 

W^*BaK»«fc5 8-5 9%^ 7 AM^#bHfc 0 K* 

£-6 
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9 (b) % (c) T'liO. 5%£Art<DJfiPT*fcofc 0 
[0 2 14] 
[1561 





(b/s) 


a 1 


a c 


Pw 


P e 


*/h 

(«) 


? (a) 
G eo.05 S b 0 ,73 T eo.22 


3. 5 


0. 7 


0.3 5 


t 3. 5 


6. 0 


6. 0 


7. 0 


0. 5 


0. 4 


1 3. 5 


7. 0 


3. 1 


mv&m ? (b) 

G e 0.067 S b 0.7l7 T e 0.m 


3, 5 


0. 6 


0.3 5 


1 S. 5 


6. 5 


6. 2 


7. 0 


0. 4 


0. 4 


1 3. 0 


6. 5 


8. 2 


<c) 

G e 0.098 S t>0.693 T e 0.2W 


3. 5 


0. 4 


0. 3 


13.5 


6. 5 


6. 6 


7. 0 


0. 3 


0. 3 


14.0 


6. 5 


0. 9 


0 e 0 m S b 0 68 T e 0> 205 


3. 5 


0. 4 


0. 3 


1 3. 0 


6. 5 


8. 1 


7. 0 


0. 3 


0. 3 


14.0 


8. 5 


14. 1 



e 0.21 



[0 2 15l2ktCGeo.es Sbon Te« 9—>fy 

fc 0 Ge sbTetc;#LTTa£rl~2Jg« : - 

%^JnLfci#(c M(o^y^wbnfc D 

[ 0 2 3 6] (H««l O&Vtk«0>J8) Hlfi«2 (g 
1) <0gtft#l£:J3^"T\ fEftgSrl nSrJSlOLftGeS 
bTettfCo I nliG e S b T e 9—>fy Y\Z. I n S 
b T e Sr = ^y ^ LT«*LttWt*)5, #e»Ji 
HlfiWlO (a) ^G eoos Sbo.74 T 

Hlfiffili o (b) an 

n o. 023 G e o. 048 S b 30 
0.719 T e 0.21 . mmm i o ( c ) an n o. 053 kj e 

0.044 S bo.68B T e 0.215 > vcMm 8 an n 0.118 Kj 

e 0. 041 S b 0.617 T e 0.224 

(b) (c) (d) ic^ufc. ±®nmmmm 3 . 5m 

/sOl^, T&liR 7 . Ora/srof^fJbS, fflV^ 
7t3t^liV->-fttt6 3 7 nnu NA = . 6 3f*)5„ 
i*il3. 5m/s©*&l*o. =0. 6, a. =0. 3 
5. 0. =0. 5iU 7. Om/s W^lia, = 

4, a r = 0. 4, 0. =0. 5£Lfc. Pb= 40 
5mWt-StLfc. Pett2ii>3©|iT?— 
P w ©*gfl: m^^©Pw L 
I nft^2~5^%gS©^J|lT-P 

7-Y h 1 0 0 0 0$ CD v> 5/^14, HJtl#iJ 1 0 (a) 
~ (c) -eis, ffilft&&<»Ml 011^-%*»T-foofc 
Jtt5s«sj8T-li^3$t<>Jci 3%<t'9ffi</ t eofc 0 
[0 2 1 7] <Aniif*ifc>»60U 0 (b) ©f&ftlco 
V^T. 8 Ot/8 0%RH©^TT?*Psif*f&&tTo 50 



0. 
0. 
U 



fc„ 2 0 0 o«f|BJ*-CJpj£W»S:lll(SUfc. *Piif*ifci!ti 

fc„ Wffl^lHSli 6 1 %Th "5, 200 OBf Pal© 

A/i?:£< ttLTV^i^ofc. 2 0 0 0I$|B|&I£*S2» 
8Bl£$r7ctt:fa&£firo y * nmtYZ 3 %@£ 

[0218] mmm 1 1 ) mmm 2 ( g 1 > ©ji«$; 

(CjoVT, ISHtS^r I nora Geo.cs Sbon Teo.21 
t L-fcx-f***:, «-7C«m»«5- ; fri-S^y^-^ 

1 A 11 mt'fc5, 
[02191 
[«7] 
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m - 7 





(nm) 


(/im) 


mmmi i (a) 


2 7 


0.2 7 


(b) 


2 7 


0. 3 3 


(c) 


2 7 


0.4 2 


(d) 


3 5 


0.2 7 


(e) 


3 5 


0. 3 3 


(f) 


3 5 


0.4 2 


(§> 


3 5 


0.2 3 


(K) 


4 2 


0.2 7 


U> 


4 2 


0.3 3 


(i) 


4 2 


0.4 2 




1 8 


0. 2 7 



[0220] <?*7As<Dmmtti: Lxii, mmm<om 

3 2®XhZ. 2ffiffiffl^S8£ Lfc„ rrtttfiJMH' 

*7>£|4, 03 OK^-f-fcpK, 7W*7*-*flr» 

(D0XI41 lC*t£LT, 7*7Vw$«<£ffl£7cfe:l1\ "f 

f>i-t><o-e*)S. Hftftf. =i/T. =1 

/ (3 2T) oMSIRift&tt (&3£j£t>L<l4IE3£S9 
jis, 7 K^I©T^^-^©0;6>f) 1 , 
l*»f>0«>9J9S^.-e, *>± 9 £Mftffl*fc*tt-f*i5. r 
v?*/Ux-*0, lcD^>5#^Jl^Td (4T. £<9&m 
WLX\ Td I4T. ©glfcfrCDl KfcoTVSOT?, fifctH 

6, *^3S*jfe»»* U\£tt\ ATI P (Absolute T 
ime in Pregroove) ICffll/^*l5«SEjR (FM) f^i 
S<C 9 . &ftffl®.m>-J£X'h 9 . *»oJ5»l*« 3 2 T £ 

Sr^fiRLTx-f ^^©EWElRlJWSr*Sci-<5t £t>K. 7 
7VKD* uy? \z.mm \,XWfcT-V tnyf&Qiffc 

T-t5:tffo5„ z<oi. viCTi/ 9*7- 9 <D$mx 
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{iffi^r^kS-frStCIl, 0iRlf03 1 IcfcSipft, y 
v^gEHSSrffl^S. 9 tt* 0, 1 [c*|-JS 

Id, 7* hi/-^ h iiftffl© u-tf-*** ±v. »t 

(6]icKff$H±oos*-r6„ w©£#, y^gwatm 
[02211 sir, 'pLmmmw-fZo i»< ftxw 

D63IStA*4»^«-jaWJc os (2 7i f . t) fcSffi^v 
. - cos (2Tcf e t) ^A^J £ . A7J h 7 > 
^.Otti^lvlliV. - cos (2 7tf« t) t-V. -c 
os (2rc f. t) «D~OOjRil|&m^-!S s an5o TV 5 
9*7-9 AfifcjE (+V) T-feixlf, D, , D, ' ft 

mmu ijk&kv. - cos (2 7cf, on*©** 

D, $riijiL^I4W71*T-lca,n^. -V. -cos 

(2*f« t) ©IftiSIJSttD. ' 
^^iCfc'JKteSih/TV. - cos (27cfo t) £ 
t£<9, D, iiiiWfUTJt^Dx.'^b^ixTV. -cos 

(2*1, t) (DttitlZftZ. t>U 7^9*7~9X 

jitffk. (-v) . d. , d 2 ' tmm\zt£?> 

£. V. - cos (2irf. t) ©m^-liy-Y^-KD 
2 «r^L"CWAflJI-7>^©T«l-*a»n5»-C, 
l4ffl^jSS^T-(4. rn*SR«5L-C-V. -cos (2 re 
f, t) £&5„ 

[0 2 2 2] -^r, A^fM h7>X<OtUJjX'- V. -c 

os (2jcfc t) x-h^tzMmmtyj kd. * 

44»ffittT* (-V. - cos (2 * f. t) Oii) 

£»tta#ism::mn5. ftot, kd 2 

(CD, ' ©g?S£i§ofc««igl4-V. - cos (2 k 

fe t) tbox&i&zti. lEWtta^is^K^ns. 

*»KJ:o-Cffl**f-tV. - cos (2rcf« t) a>- 
V. - cos (2sf, t) ^ta^J-fSr £(C/i5„ r 

HJfe0ijT-|4 7 * 7>tgiH 60nm (peak- 

to-peakl) £Lfc. mft\z<D^m*ff?Mfc 

<om&. ie»ff4*SS * = 6 3 7 n nu SIRcDJBKf* 
n = l. 5 6\Z*iLX, aHSt£©0*U*KHli. Tffi 
AU/ (20n) =20. 5nm, ±PSI4A./ (10 
n) =4 0. 8nmffc5. «ft©f¥ffil>:i4> ifcfi 6 
37nm, NA=0. 6 3 ©3fc^SrfflV\fc„ 
[0 2 2 3] 3?te#J 2 £ ISl C < , m=n-K a, +0 
i-i =1. 0 (2SiSm) , Oi=a. =— ^ (2g 
i gm) £ Lfc1E®^Vu^^fi|^j£t?, ^ig3. 5 m/ 
s ICtD^Tte, m =0. 5, ac =0. 3, 0. = 
0. 5. Pw=13mW, Pe = 6mW!:L, |i|7ra 
/ s l£*5l->TI4, ai =0. 4 X a, =0. 3 5, 0. 
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= 0. 5, Pw=14mW, P e = 7 mWir Ltz 0 £ 
f\ ?grt(C^3i3. 5m/s lCfc^TlE&£tTV\ Rt 
o p#.UMg£«iJSeLfc„ 3. 5m/sM7 

m/ s X'szmm^o V s s/ * Lfc. is***- 8 ic 

[0 2 2 4] 
[*8] 

3b - 8 





3 . 5 m/ s 


Vv9 (%) 
7m/s 


l (a) 


6.4 9 


7.8 0 


(b) 


5.9 7 


7. 6 2 


(c) 


5.5 2 


7. 3 5 


(d) 


7.2 6 


8.4 2 


(e) 


6.8 5 


8.3 9 


(f ) 


6.0 5 


7.8 4 


if) 


7. 7 0 


8.9 0 


(k) 


9. 1 4 


10.49 


(<) 


7. 6 6 


10. 0 1 


<*> 


6. 5 9 


9. 0 1 


(*> 





[0 2 2 5] £1\ HJIfeMl 1 (k) 14, ai£ 1 8 nm 

3 2 (a) (b) Mi&iR t o p<D?g«£#tt.£ 
*Lfc..HJS0iJl 1 (h) ~ ( j ) li, m$4 2nm© 
m&ti-tZi** giSS 2 7 nnKOStelCjfc^-CRft**** 
BWSTU 5%«±fi<4ot»*l<4i\ XIP1& 
14, 1#ICf*^*fflV^-&IC(£T U ifBO . 2 3MmT11 
aSS 3 5 nmT*t>, £W«teT#*La»ofc. ft*5, * 50 
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mm&u-imm^tmctLtif)\ tu as$4 2nm<D 

0nm«±m «iii 5 0. 3 tf m*St© t SK, 

0. 3 ttm&.±<Db% (Ctt^, 8£it3. Sm/sTiiv' 
j/ * # 1 ~ 2 %tA±Sfc L, Il7m/s T'I4 2 ~ 3 % 

[0 2 2 6] (Hifefljl 2) Sfflj&Sr, TIMHSS (Z 
n S) «» (SiO: ) £Hff6 5 nm, K^JlG e 
oos Sbo.7 3 Teoa £:16nm, ±35<*StIi (Zn 
S) .o (S iO, ) » 5r20nm, |1R«|AI 

Ta.o.5 £8I3U 0 nm, i?2R#t)lA g £8g 
S7 0nmi:U; o T«S»SUg*»e>» 1 RMS it'lil 

«t LT 4 /j m^SSf L-fco .W*fc7 f ^^^.4 2tfcSr*- 

WJB©^BHiaajtS«4 xio" Pa WT, A r EE 
0. 5 5 P a -Cffofc. *ai£^H5 5 n Q • mtfc 

taW;„ ^2RW®rc-«4gja*^4 x l o H 

Pa»T, ArlO. 3 5PaftTofc„ ffffiJSJt^li 
3 2 n Q • mT-foofc $Pft, Sfg^W^fcfi^Xi&Sl 

®7-%*«T*fe5 }fcft6 3 7 nm, N A 

0. 6 0»*f^£<£fflLT, $i£3. 5m/s, a, 
= 0. 4, a« =0. 3 5, 0. =0. 5 ftS^/W^ 
IteS^fflv^Tl OH*- ^-y-Y h&.<Di?y?&fflfe 
Ltzt r5, P w= 1 1 mW, P e = 6. OmW, Pb 
= 0. 5mWCt'l^7?6. 5%£#fc„ :©If|: 
£, 8 01C, 8 0%RHCOi%M^STt-5 0 O^iifta 

7j»o7i 0 

[0 2 2 7] (HlfeWl 3) flttTy^O. 74cm, i 
♦SO. 3 cm, $at£ 4 0 nm(7>, TVu-SrWI-Sig 

te«»»^jfMLfc^^^/"5r^L, rattle, 

ttfll 2 0mm, J¥S 0. 6mm©/K!)*-*'^- hi 
Id, ^2 2. 5mm/j><b 5 8. 5mraif©3 6mm 

iummmt u 2 5 5/<> k \c 

#§i|Lfc 0 #/<^Klc(4l 9 1 h7y^^*ii5, # 
/OKOW^nt'l 9 1 h7-y^g(C^5J;5(C 
^VK"l6^l85eLTV''S(OT', N©l4IE5ilC 3 6 

/2 5 5 tf4fcoTWfcV\, C©fc*!>, fEf*ffi$c«9*fl- 
&JBI45 8. 5 4mmt'Jb5. ^ -^^/Hf y hft»4 0 . 
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1 3 3 umb U $ii3. 4 9m/s dfel^TSip:? n : 
y? 2 6. 1 6MH z (T=38. 23nsec) 

[0 2 2 8] 9 \Z7fs-t X o fc % K*MMfrC, ± 10 

4 9m/s ©Iftj&KaSfc&fti .£ 5 £7* 
DVDx-^C»Sip^D5/^Jl»)T=3 8. 2 3 ns e 

c©9fflffc/«£S„ S-9©SW^yK© 
a?V K^fr^'Klfc^TiSlilgflSa. 4 9 m/ s lift 5 
J;ptd|Hl^$-&, ZCAVM©l*tLtftfflt5. *20 

a- 9 
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CAV|H]te ,: t ] »#/<> KW^^y/U^bSt^ixSagii 

— n •yVnWk&'l 6. 1 6MH z iftS I 0 

10 2 2 9] f iEI^D 7 ^2 6. 1 6M 

Hz (T=3 8. 2 3 nsec) fc*i&38iS«fcJ: 0 38 

i. 0 > il&<£> PLL (PhaseLocked Loop ) flJfflWsttC 

J:9lHHea*S:«Waii-5. w©J:^/iPLLSI»K:J: 

SIHSgSWI*. ^£DVD-ROMCDff£Tff*>;fXT:f3 

[0 2 3 0] 
[S?9] 



Bum 


(mm) 




(mm) 


rfVF 

Mt'Tt ft 








lii 




Mm* 




m & 


yaw- 


B £ 




(D»> 


(K) 


<nt) 


(X) 




OHt) 


0 


22.5000 


22.6413 


22. 57087 


141. 8157 


1063530 


132.6268 


-0.4065 


-0.305* 


13a 7618 


0.4285 


0.321* 


190 


2.9067 


1 


22.6413 


22.7827 


22.71201 


142.70377 


1070010 


132. 9518 


-0.3815 


-0.286* 


13a 7818 


a 4484 


0.336* 


381 


19249 


2 


22L7827 


22.9240 


22.85335 


14a 59163 


1077300 


132. 8765 


-0.4568 


-0.343* 


13a 7008 


0.3675 


0.276* 


572 


19431 


3 


22.9240 


23.0654 


22.99469 


144.4796 


1083780 


132. 8014 


-0.4319 


-0.324* 


13a 7208 


a 3875 


0.291* 


763 


19613 


4 


2a 0854 


23.2067 


2a 13603 


145.36796 


1090260 


132.926 


-0.4073 


-0.305* 


13a 7406 


0.4073 


0.305* 


954 


19795 


5 


23.2067 


2a 3480 


2a 27737 


146.25603 


1096740 


132.9504 


-0.3829 


-0.287* 


13a 7601 


0.4268 


0.320* 


1145 


19977 


6 


2a 3480 


2a 4894 


2a 41871 


147. 14409 


1103220 


132.6744 


-0.3589 


-0.269* 


13a 7794 


a 4461 


a 335* 


1336 


10159 


7 


2a 4894 


2a 6307 


2a 56005 


14a 03216 


1110510 


132L 6012 


-0.4321 


-0.3241 


13a 7009 


0. 3878 


a 276* 


1527 


10341 


8 


2a 6307 


2a 7721 


2a 70139 


148.92023 


1116990 


132.9253 


-0.4080 


-0.306* 


13a 7203 


a 3870 


a 290* 


1718 


10523 


9 


2a 7721 


23.9134 


2a 84273 


149.80829 


1123470 


132.949 


-0.3843 


-0.288* 


13a 7395 


a 4062 


a 305* 


1909 


lorros 


10 


2a 9134 


24.0547 


2a 98407 


150.69636 


1129950 


132.9725 


-0.3606 


-0.271* 


13a 7585 


a 4252 


a 319* 


2100 


10887 


* 


100 


3a 6340 


36.7753 


3a 70467 


230.62224 


1729350 


13a 101 


-0.2323 


-0. 174* 


13a 8145 


0.2812 


a 2ii* 


19290 


4.7269 


101 


38,7753 


3& 9167 


3a 84601 


231.51031 


1738640 


13a 0536 


-0.2797 


-01210* 


13a 565 


a 2317 


a 174* 


19481 


4.7451 


102 


3a 9167 


37.0580 


3a 98735 


232.39837 


1743120 


13a 0685 


-0.2646 


-0.189* 


13a 578 


a 2447 


a 183* 


19672 


4.7633 


103 


37.0680 


37.1994 


37.12869 


233.28644 


1749600 


13a 0832 


-0.2501 


-a 188* 


13a 5908 


0.2575 


0.193* 


16863 


17815 


104 


37.1994 


37.3407 


37.27003 


234. 1745 


1756080 


13a 0978 


-0.2355 


-0.177* 


13a 6036 


0.CTO3 


a 203* 


20054 


4.7997 


105 


37.3407 


37.4820 


37.41137 


235.06257 


1763370 


13a 0512 


-0.2821 


-0.212* 


13a 5548 


0.2215 


a 166* 


20245 


4.8179 


106 


37.4820 


37.6234 


37.55271 


235.95064 


1789850 


13a 0659 


-0.2674 


-0. 201* 


13a 5676 


0.2343 


a 176* 


20436 


4.8361 


107 


87.6234 


37.7647 


37.69405 


238.8387 


1776330 


13a 0804 


-0.2529 


-0.190* 


1315803 


0.2470 


a 185* 


20627 


4.8543 


10$ 


37.7647 


37.9061 


37.83539 


237. 72677 


1782810 


13a 0943 


-0.2385 


-0.179* 


13a 5929 


0.2596 


a 195* 


20818 


4.8725 


109 


37.0081 


37. 0474 


37. 97673 


238.81483 


1789290 


13a 1091 


-0,2242 


-0.168* 


131 6064 


0.2721 


a 204* 


21009 


4.8907 


110 


3a 0474 


3& 1887 


3a 11807 


239.5029 


1796580 


13a 0633 


-a 2700 


-0.203* 


13a 5576 


a 2243 


a 168* 


21200 


4.9089 
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[Si 0] 
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200 


50. 7680 


50.9093 


50.83867 


319. 42878 


2395980 


13a 1333 


-0.2000 


-0.150% 


13a 504 


a 1707 


0. 128% 


33390 


1547 


201 


50.9093 


51.0507 


50.98001 


320. 31685 


2402460 


13a 1439 


-0.1894 


-0. 142% 


133.5135 


a 1802 


0.135% 


33581 


15652 


202 


51.0507 


51.1920 


51. 12135 


321. 20492 


2408940 


13i 1544 


-0. 1789 


-0. 134% 


13a 523 


a 1897 


0.142% 


38772 


6.5834 


203 


51. 1020 


51.3334 


51.28289 


322. 09296 


2415420 


13a 1648 


-0.1685 


~0. 126% 


133.5325 


a 1902 


0. 149% 


38963 


16016 


204 


51.3334 


51. 4747 


51. 40403 


32* 98105 


2422710 


taa 1307 


-0.2026 


-0.152% 


131 4972 


1 1639 


0.123% 


39154 


6.6198 


205 


51.4747 


51. 6160 


51.54537 


32a 86911 


2429190 


m 1411 


-0. 1922 


-0. 144% 


131 5067 


a 1734 


0.130% 


39345 


1636 


208 


51.6160 


51.7574 


51.68671 


324.75718 


2435670 


13a 1515 


-0. 1618 


-1 136% 


1315181 


a 1828 


0.137% 


39536 


6.6563 


207 


5L 7574 


51.8987 


51.82805 


325. 64524 


2442150 


133. 1618 


-0. 1715 


-a 129% 


131 5255 


a 1922 


0.144% 


39727 


6.6745 


208 


51.8987 


52. 0401 


51.96939 


326. 53331 


2448830 


na 1721 


-0. 1612 


-a 121% 


1315348 


a 2015 


0. 151% 


39918 


6.6927 


200 


52.0401 


52. 1814 


52. 11073 


327. 42137 


2455920 


133. 1384 


-0. 1949 


-0.146% 


1315 


11667 


0. 125% 


40109 


17108 


210 


52. 1814 


52.3227 


52.25207 


328, 30944 


2462400 


13a 1487 


-0. 1846 


-a 138% 


1315094 


11761 


0.132% 


40306 


17291 


i 


245 


57.1283 


57.2696 


57. 19897 


359. 39273 


2695680 


13a 1566 


-0. 1767 


-0.132% 


131 4861 


11528 


0. 115% 


46985 


7.3661 


246 


57.2696 


57.4110 


57. 34031 


380.27879 


2702160 


13a 166 


-0.1673 


-0.125% 


131 4946 


11613 


0. 121% 


47176 


7.3843 


247 


57. 4110 


57. 5523 


57. 48165 


361. 6786 


2706640 


19a 1753 


-0.1580 


-0.119% 


1315031 


0.1695 


0.127% 


47367 


7.4025 


243 


57.5523 


57.6937 


57.62299 


361 05592 


2715120 


13a 1845 


-0.1488 


-0.112% 


1315116 


11783 


0.134% 


47553 


7.4207 


249 


57.6937 


57.8350 


57.76433 


362.94399 


2722410 


13a 1541 


-0.1792 


-0.134% 


131 4803 


0. 1470 


0.110% 


47749 


7.4389 


250 


57.8350 


57.9763 


57.90567 


363.83205 


2728890 


13a 1633 


-0.1700 


-0.127% 


131 4687 


11554 


1117% 


47940 


7.4571 


2S1 


57.9763 


58.1177 


58.04701 


364.72012 


2735370 


13a 1725 


-0. 1608 


-0. 121% 


131 4972 


0.1639 


0.123% 


48131 


7.4753 


252 


58.1177 


58.2590 


58. 16835 


365.60819 


2741850 


13a 1817 


-0. 1516 


-0.114% 


1315056 


0.1723 


1129% 


48322 


7.4935 


253 


58.2990 


58.4004 


58.32969 


366.49625 


2748320 


131 1908 


-0.1425 


-0.107% 


1315139 


11806 


0.135% 


43513 


7.5117 


254 


58.4004 


58.5417 


58.47103 


367.38432 


2755620 


13a 1607 


-0.1726 


-0.129% 


131483 


0.1407 


1112% 


48704 


7.5299 



[0 2 3 2] »|14) mmM2 (al) ©JltSfiSi 
IC^T, KMJlSrA 1 ...» Ta.025 t Ltz. (*H 20 
JgfcWt±2 2 0 n Q • mT-foofc„ JSff 2 0 0 nmfrb 
4 00 nmJf|ttiPty7'^IWL 1 3*- 3 

nfflfetmm^, ^ive**uc0io ( a ) wxmmte 

0 0 n mmjf£T- 1 2 % 1 1^9 ft&co *Sy 9 &#fc„ 

J:0E*t«**< LTfc, B< LXi>ZbicBi<^yf> 

[0233] ($ttm 5) nxm i (a) <Dmm&L 

IC&I^T, ±Wfc«Jg©WP*:2 3nmiLfc. 

IC, ffimm£nitc<, St*40 5nm, NA=0. 6 30 

-.A££j&U 0. 6mmffOg«£^LTf5ftS±£ 
fTofc. $M4. 8 6m/sf,Hv-^ (3Tv 
-y) <£>ft££0. 25(imi:LfcEFM^7^Slf 

X\ m= n — 1 N a, =0. 5, a. =0. 38, 0. 
= 0. 67tL, P w= 9 . 5mW, Pb = 0. 5 m 
W, Pe = 4. OmWICTl 0@*-/-?-7^ h^fto 

ibsh^-ch. mmm 7 <om-& tjt^-c <>, xqik&k 

is— f-\^t> J £XWffi$1xk.1&WX>\>. 

*— f-x-mmnz. Lxn^mtzmz z t #t*§ 
[0234] mmmi e) mmm2 u n ommm 

ICJd^T, !EfiUIi3rG a 0.05 Geoos S boos Teo.22 

t Ltzmtt-zmm^tz, wmkt>mmm2 ( a i) tm 

miZft-otz. 8H5£l£»i, Sifi6 3 7 nm/NA=0. 6 
3tf>ft^£ffll/>fd„ iSv-? 3TOfi$5rO. 4(i 
mt LtzE FM^y^miB^. 3 . 5m/s 50 



T'ffofc 0 mMW2 trnm^mm^^^y- vyy-v— x- 

m=n-l, Oi =1. 0 (2gigm) , a 

f =0. =— S (2Sigm) t a, =0. 5, a 
, =0. 3, 3. =0. 5tL, Pw=13. 5 mW, 
Pe = 6. OmW, Pb = 0. 5mWtU 
4 MSttSrSMBLfc. flEEl* h) , 

1 0@t- /<— 7>f K 10 0@^-^-7^K 10 

0 00*- /<— hT\ **L-eilS?y^tt6. 9%, 

6. 7%, 7. 0%, 7. 3%tS»T*foofco £ <b 
IC, «jtfl&7. 0m/sT'PI«^, a, =0. 4, a. 
= 0. 35, 0. = 0 . 5iU Pw=14. OmW, 
Pe = 7. 0 mW, Pb = 0. 5mWtU Js—'<—7 

1 0@t-^-7^ h, 1 0 00*— 74 K 10 

0 00*- '<-7 4 YX\ **l«lS?y*Ht7. 4%, 

7. 7%, 8. 0%, 8. 5%tMT-*>ofc„ ^SJS 
llV^fftfe5 5~6 0%©«j9S# "bixfc„ «M8 0 
1C/8 0%RHWjDift*^%TI- 1 0 OOWfiL 

ftli. 5 2~5 7%©ff^t,tLfc 0 

[0235] 7) m&M2kmmz, 0. 6 

mmff ^©^y*-JK^.-h^fllS«tCtV^0. 7 4 
nmOj*7 , *ltiMtU 0 5 (b) ort<, 5tt 
JB, 3S2«««, IBSB. ^l»!lJI(0|iI(^MLfc. 
KttlAK* Tai« lilffieSnm, 12^ 
(Z n S) » (S i O2 ) 20 itmm 2 0 nm s ffi» 

1 I no.<i Geoos S boio T eia IrSlff 1 6 nm, 
f lffili (ZnS) » (S i O2 ) 20 Srm*6 8 n 

mi&mM\Z%i\inLX, 0. 6mmff$(7)^7^tg 
^«-*$-yrfc 0 WfflflsH:. ^7XSfe^LT, 500 
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fc„ ZOtfyxm&ZftLX, Sfi6 3 7nm, NA = 
ftff44rfTofc. ffifttt, ^-A«W>fe^T|Hia 
ft$3^-? 3T©ft££0. 4 /t mtLf:EFM7'7^ 

mmis^z, mmis.3. sm/stiTofc. nj&mt 

l^fllWlE&^^^^ hVT'J— -Cm=n- 1 , a s + & 
=1. 0 (2^i5ra) , a, =a, =— 5t (2 S 
i ^m) tU a, =0. 9, a c =0. 35. 0. = 10 
0. 5 ir U Pw= 1 2. OmW, Pe = 6. 0mW s 
Pb = 0. 5mWtU H$tt?rWIL 
fc 0 1 0@t-^-7^ bit, ^y^lilO. 5%, 
$M£K6 l%T*foofc 0 H3§g7. Om/s 

T'lHJIflC, a. =0. 5 5, ac =0. 40, 0. = 
0. 5 t U Pw= 1 3. OmW, Pe = 5. 5 mW N 
Pb = 0. 5mWfc U ^-^-^ h#tt£ffFffiL 
fc 0 1 O0t-/<-7>f hfC*. ^s/^llll. 2%. 
^MSI4 6 1 %T-foofc 0 
[ 0 2 3 6 J 20 

■fSrt^T-f, ^— 7^y^©^y*rivJ>£t\ i§i® 

£Z&£WU ^©#*S*iiS3. 5m/s«>b»l 
-efeS 7ra/s £^tfJ£VS&jIj6B-C\ 1 f-i»t-/< 30 

hWig-Cfoi?, A»o 1 ^0W±^--^- 7-f b L 
Tt**"fc«r*£fcV\ »#tx.lDVD7-f^^M 

E««H*ji©raB*Js:)S-cts. cAv^sfflt^ 
mrnvmrntemw) 40 

[01] *fift^.-^^tt»«Sr*i-H. 

[EI 2] *»W©-fl©tt(*:fcffi»&?Tofc*g-©RW 

[0 3] *»M©«ft©1BflkS©«riE«HSr*i-G e S 

[0 4 1 ft*©G e S b Te*fl^©®lS^^:-rG e S b 
T e H7C^^0„ 

[0 5] *»M©JSC«c©Ji«i*©-«Sr*i-«S:H. 
[0 6] £Pg©B5«£^-ffc#> 
©ffl^»0„ 50 
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[07] mm<o% 1 &mmmwmi*mm-tttv> 

[0 8] '<!7-3ffi£SI8Efifc*5t©. ^A-*#fi|7Jfe© 

[09] ffi&«©jas©wra^ts:ifcffi-r5fc©©«^; 

0o 

[010] ^-^ft^iiia»lCigLfc^!7-3fi^K 
m*5£©> /^*#§J;frffi©-#J£;jH-0o 
[01 1] 01 0©/^^»fM*ftSrHmi-5fc©©. 

[01 2] iiifiw 1 1 \zavz>vy*-<»n 

£7t^7H£#t££^-f 7"7 7. 
[013] *JfeWHCtJ»t5^^^©|^^/U^^#l* 

[014] Utefiaj 1 ic&rt* 3? y * oBi^^d«* 
ifcft#tt£^1-^7 7 0 

[01 5] H*«2fj:i3l-tS^y^-, SW^X^m 
8 ©fBft/< 7 £ ^ 7 7 0 

[016] Hlfe^j2lc:t5tt5v ; -y^-. RitJfcfttfXW 
£©. lSLt-^-7^ h[H]§cft#tt£*-f i/7 7,, 

[017]Hi&0J2 (gl) fttf2Ufi«2 (d2) icfc 
It 5 y 9 -©-r- 7 fifife#tt$r^-r 7" 7 7„ 

[018] ^JS0'J2ICjol-)-5v ; 7^-©S«©^b^ 
<S#tt£*-f^7 7„ 

[019] H*0i]4tCt>lt2) 1 O0t-^-7^ b&© 

[020] ^iSCT 4 KtSttS^ y Rtop &t>*'£ 

[02 1] (a) HJ6{Bj6|C*5ft-5v : S'^-©^VW^^ 

Stfrifctfcffflu (b) ^y^-©#a*^-y-tfe#tt, 
SfetFtC (c) 1 0®*—'<—7-4 h&©R t o pMf 

[022] mmm 6 icjsrts^y r t o P Rvm 

[02 3] Jgttfl6fc:fctt5-:*7*-©-v-*ft«#tt 
^Tt^7 7, 

[02 4] (a) ft&m2\Zj3tfZi?-y9—<D/<SUXft 
Sl:£ifc»#te, (b) 5?y^-©»a*/<7-ttfftt, 
3fet/|C (c) 1 00^-^-7^ h|£©R t o pRVM 

[025] jt««3-cfflv^fciaft*jfe©^v^^ffl*ife 

£*-t0„ 

[02 6] Jfcftfl3fc:J3tt5^y*^©^-:?ftft#t£ 
&V»itft#ttSr*i-^7 7. 

[0 2 7] (t$55«6l^io(-t5v ; 5'^-©PwS.t>'P eft 
#tt5r*-f^7 7„ 

[02 8] H16«8lc*S»t6^y^-©ftfi-v-^*ft 
#t^t^7 7„ 

[02 9] ggftftl 0RTfiit&M8\C$Hl>Z>*J y*-© 
PwWlt^t/77. 
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mm-f^m* 103 2] mmrni i \a$rt%%m&tR t o P omm 



[Hi] 




m&m,. 

<':o>'x:>o:<-;%\'«:<;v::' -•>:•>: -.-i: :t: .-. 
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